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Morning Session 


CHAIRMAN Bucuer: Will the meeting come 
to order, please. 

I would like to call your attention to some 
aspects of the subject material of today’s Sym- 
posium on Heredity Counseling and to some- 
thing of the importance and significance of its 
function. 

I suppose there is no region of human ex- 
perience which has quite the same content of 
emotional overtone as the relation of parent to 
child. Most people are far more concerned 
about the welfare of their children than they 
are about their own health and happiness. Con- 
sequently, the functions which we are dis- 
cussing in these symposia of the morning and 
the afternoon fall among those that come 
closest to the lives of people and their sense of 
values in the life of the individual as well as 
in the life of the family. 

In genetic counseling one finds there are 
serious problems involved. I think we can say 
that the responsibility of the counselor falls in- 
to two distinctly different areas. One is the 
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scientific content of his special field, the know- 
ledge of genetics, and particularly the know- 
ledge of human genetics. Despite the contrary 
opinions which are frequently expressed, | 
think that most of us feel that the objective of 
genetics research is to understand more com- 
pletely—I don’t say the only objective, but the 
chief objective—the manner of inheritance of 
human characteristics and factors that enter into 
the manifestation of those characteristics as the 
human individual develops. All of our genetics 
research, whether it is in agriculture, general 
biology, or whatever field, comes to bear on the 
problem of human inheritance. 


Speaking of human genetics, here is a field 
of extreme difficulty. Those of you who have 
worked in the field are quite aware, and need 
no reminding, of the fact that the life span of 
the human being is of such length that it is 
difficult to get adequate data in terms of genera- 
tions. This science rests very definitely upon a 
statistical basis, and we are confronted with 
various definitions of likelihood of events and 
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levels of probability beset with uncertainties. 
It is this whole background of scientific knowl- 
edge and lack of knowledge, of qualitative in- 
formation, and uncertainty as to the trend of 
conclusions which may be applicable to man, 
that the counselor must keep in mind. For he 
has essentially a second relationship — that of 
the physician to his patient —a responsibility 


for the accuracy of his advice and a responsibil-_ 


ity for the results of his advice, in a matter 
which falls so intimately into the reasons why 
people make certain choices. The responsibility 
of the adviser here, I think, comes very squarely 
within the general responsibility of a physician 
to his patient. 

I don’t know whether the question of mal- 
practice will ever come up in regard to genetics 
counseling, but it’s not to be put aside lightly 
as a reminder—not of a legal responsibility but 
of a moral responsibility which the counselor 
has in this very intimate and privileged rela. 
tionship. 


THE NEED FOR PARENTAL 


I think that as the morning progresses and as 
the discussion extends from purely morpho- 
logic aspects of human genetics through more 
functional aspects to the purely functional 
problems as we find them in psychiatry, we will 
probably become more appreciative of the im- 
portance of more adequate knowledge; and the 
significance of the use of this knowledge in 
human relationships will tend to emerge. 

I will ask each speaker to be prepared for 
questions and discussion of his paper at the end 
of the presentation, and we will have to be a 
little hard, perhaps, in regard to time, because 
of the number of papers to be presented. 

The first presentation, on “The Need for 
Parental Counseling in Pediatrics,” is by Dr. 
Warkany, who is Professor of Research Pediat- 
rics at the University of Cincinnati, and, I 
believe, known to very many in this room for 
his long and distinguished career in this gen- 
eral field of pediatrics, and especially with re- 
lation to some of these very difficult problems. 


COUNSELING IN PEDIATRICS 


To DISCUSS THE PEDIATRICIAN’S POINT OF 
view on Genetic Counseling represents a 
great challenge and responsibility, espe- 
cially if this is to be done before expert 
geneticists by one who cannot claim to be 
a geneticist himself. A pediatrician inter- 
ested in prenatal factors responsible for 
diseases and disorders of childhood has a 
great deal in common with those inter- 
ested in human genetics. He believes, of 
course, in hereditary factors which cause 
or predispose to human illness and he 
knows that such factors must always be 
kept in mind when disorders of prenatal 
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origin are under consideration. He, like 
the geneticist, is interested in prenatal 
preventive measures which could reduce 
the suffering of children and their parents. 
At the present time parental counseling is 
among the few preventive measures avail- 
able for this purpose. However, it is to be 
expected that the pediatrician’s point of 
view will differ in some respects from that 
of the geneticist. The two specialties en- 
counter different samples of children, of 
diseases and of questions. 

In discussing the need for parental coun- 
seling, I could choose the easy way out 


by emphasizing the role of heredity in 
disorders of childhood. It would not be 
difficult to enumerate a long list of disor- 
ders which are dominated in their etiol- 
ogy by genetic factors and which lend 
themselves well to genetic counseling. Such 
a discussion would probably guarantee 
general approval, but it would also guar- 
antee a boring talk. On the other hand, 
stressing points of possible disagreement 
between the pediatrician and the geneti- 
cist may provoke a lively controversy and 
bring about a better understanding of the 
differing points of view. I am sure this will 
be a friendly controversy since we all have 
the same aims though we may disagree on 
methods, terminology or explanation of the 
facts. 


There can be no doubt about the great 
need for parental counseling in the fields 
of congenital malformations, mental re- 
tardation, convulsive disorders, blood dys- 
crasias, diabetes and many other diseases. 
In spite of this need it is not always easy 


to give satisfactory advice under the cir- 
cumstances encountered in a pediatric hos- 
pital or office. Since I see chiefly children 
with congenital malformations or mental 
retardation I shall illustrate some of the 
difficulties with examples of these two 
groups. 

Chondrodystrophy or achondroplasia is, 
according to the textbooks, a Mendelian 
dominant with high penetrance, and many 
pedigrees have been published which sup- 
port this conception. One can see some- 
times one or two children with this dis- 
order in one family in which one parent 
has also chondrodystrophy. In such a situa- 
tion a reasonably reliable prognosis can be 
made for future children in the family and 
for the future offspring of the affected chil- 
dren. However, the majority of children 
seen with chondrodystrophy by us do not 
conform to this simple scheme. First, one 
sees children with typical chondrodystrophy 
whose parents are normal and who appear 
in the pedigree as sporadic cases. Of 
course, such sporadic appearance does not 
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rule out genetic determination. The spor- 
adic case may be due to a new mutation 
and the affected child could transmit the 
disorder to his offspring, each child of the 
next generation having a 50:50 chance to 
be affected. It is very unlikely that the 
normal parents of the sporadic case will 
have another child) with chondrodystro- 
phy, since it is improbable that an identical 
mutation will occur in the same couple. 
Yet chondrodystrophy can occur twice in 
the offspring of parents who appear en- 
tirely normal. A child born at one of our 
hospitals showed short extremities and 
chondrodystrophy in roentgenograms. The 
parents and siblings were normal. If this 
case had been attributed to mutation, this 
would have largely precluded a repetition 
of the disorder in this family. However, 
one year later, a sibling of this child was 
born showing the same anomalies. Cases 
of recessive chondrodystrophy have been 
described, and we assume that our two cases 
in one family were also due to recessive 
inheritance. Some types of recessively in- 
herited chondrodystrophy, such as the El- 
lis van Creveld syndrome or chondrodys- 
trophia calicificans, are sufficiently distinc- 
tive to be separated from the dominant 
form, but others are not. These cannot al- 
ways be recognized by clinical examination 
and may—in the case of the first affected 
child in the family—lead to erroneous in- 
terpretation and counseling. Morquio’s dis- 
ease, when fully developed, can be easily 
distinguished from classical chondrodys- 
trophy. But even this well-established form 
may cause difficulties in parental counsel- 
ing, since typical findings may be absent 
in early life. A baby born in one of our 
hospitals was suspected of chondrodystro- 
phy because of disproportionate develop- 
ment of head, trunk and extremities. The 
arms and legs appeared short and fat, but 
X-rays revealed rather slender long bones. 
The parents were tall and well built and 
4 older siblings were healthy and normal. 
When the roentgenograms were repeated 
8 months later, changes in the spine and 
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the hip joints suggested Morquio’s disease, 
which is attributed to a recessive gene. It 
seemed advisable then to warn the par- 
ents that the condition of the youngest 
child might be repeated in a subsequent 
child. The warning came late, since the 
mother was pregnant again. In this case, 
doubt about the diagnosis prevented a 
warning in time. Fortunately our omis- 
sion was rectified by a favorable assort- 
ment of the parental germ cells at the 
right time and the sixth pregnancy ended 
happily with the birth of a normal child. 
I enumerated five systemic bone diseases 
which may have to be considered in the 
differential diagnosis of chondrodystrophy 
and know of others which have puzzled us 
at times. These forms represent entities of 
different etiologic origins. Yet chondrodys- 
trophy is treated in some of the texts on 
genetics or genetic counseling as an etio- 
logic entity permitting uniform genetic 
prognosis and eugenic advice. 

It is almost certain that other congeni- 
tal malformations which we consider as 
clinical entities are equally heterogeneous 
in origin. Hydrocephalus, microcephalus, 
oxycephalus, microphthalmus, cataract, 
cleft lip, cleft palate, dislocation of the 
hip, clubfoot, polydactylism and many 
others belong in this category. It seems 
that each of these malformations is merely 
a symptom which can be the result of dif- 
ferent genetic mechanisms or the result 
of non-genetic prenatal disturbances. 

Geneticists have recognized these difficul- 
ties of etiologic interpretation and have 
worked out empiric risk figures for vari- 
ous defects. Although the meaning of risk 
figures will be discussed by qualified mem- 
bers of the afternoon panel, I must men- 
tion here that they cannot be a substitute 
for specific etiologic diagnosis. The use of 
risk figures represents a definite step for- 
ward in genetic counseling, but it should 
not be considered a final method. If we 
admit that many of the malformations en- 
countered are not etiologic entities but 
merely symptoms, then empiric risk figures 


derived from pools of heterogeneous cases 
may be far off when applied to a specific 
case. It is said, for instance, that cleft 
palate (without cleft lip) in a child of 
normal parents represents a 2 per cent risk 
for a sibling. Does this risk figure also ap- 
ply te the sibling of a child with cleft 
palate and mandibulo-facial dysostosis? — 
In the family of one of our cleft 
palate patients mandibulo-facial dysostosis 
was inherited like a dominant trait. The 
chance for a subsequent child to have 
mandibulo-facial dysostosis is 50:50. From 
the literature and our small experience 
with this syndrome it would appear that 
cleft palate is not rare in patients with 
mandibulo-facial dysostosis and that the 
risk for a subsequent child in this family 
having cleft palate is greater than 2 per 
cent. In another case of cleft palate the 
risk figure for a sibling is probably zero. 
In this case we can attribute the cleft pal- 
ate to a chemical substance, aminopterin, 
which the mother took as an abortive in 
the second month of pregnancy. Since the 
mother is not likely to repeat this experi- 
ment, the eugenic prognosis for subsequent 
children should be good. These examples 
show that cleft palate is not an entity as 
regards etiology and eugenic prognosis; 
they indicate that we must try to ascertain 
the etiologic factors in individual cases 
and to replace general risk figures by risk 
figures specific for every single entity. It is 
obvious that we are not yet able to do 
this and that we have a great deal to learn 
about diagnosis, classification and etiology 
of congenital malformations before we can 
give reliable advice in individual cases. 

In the field of mental retardation the sit- 
uation is even more complicated. Gone are 
the days when feeble mindedness was at- 
tributed to one genetic unit character and 
when it was discussed as a dominant or a 
recessive “taint.” Several years ago Gibson 
enumerated about 70 separable types of 
mental retardation. This must represent 
an underestimate, since new syndromes are 
described annually and added to this list. 


We now think that each of these syn- 
dromes or each causative factor must be 
evaluated separately and that in some of 
the cases a sound eugenic prognosis is pos- 
sible. Mental retardation caused by inborn 
errors of metabolism represents a facet par- 
ticularly favored by investigators at the 
present time. The adverse effects of the 
metabolic error that causes phenylketon- 
uria, a representative of this group, may 
be alleviated and even prevented by diet- 
ary means. Since this metabolic disorder 
can be attributed to a single recessive gene, 
it would lend itself to eugenic counseling 
if carriers could be discovered by chemical 
methods. The phenylalanine tolerance test 
used by Hsia and coworkers showed that, 
in general, the parents and some of the 
siblings of the affected children have re- 
duced tolerance for phenylalanine. These 
findings have been confirmed in other lab- 
oratories, but it has been shown also that 
a few of the parents have normal or nearly 
normal tolerance curves. This indicates that 


we are not ready yet to counsel with certain- 
ty prospective parents who are possible car- 
riers of this abnormal gene, with the help 
of this chemical test. Nonetheless, the work 
on phenylpyruvic oligophrenia has justly 
aroused great hopes in the field of mental 
retardation and points the way for future 


investigations along these lines. At the 
present time, however, we are not able yet 
to diagnose and classify the majority of 
cases of mental retardation, in spite of 
the many types that have been established 
as separate entities. If faced with a con- 
genital sporadic case of undetermined ori- 
gin, we must not consider him uncritically 
as a “mutation” or as the result of reces- 
sive inheritance. We must take into con- 
sideration that prenatal infections with 
viruses or protozoa, prenatal physical or 
chemical disturbances, interruption of the 
blood flow or anoxia, hemorrhages or birth 
traumas can also account for impairment 
of mental development. Sometimes the his- 
tory obtained gives no clue, and at other 
times the history supplies three or four pos- 
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sible causes of the child's retardation. 
Needless to say that in either situation the 
etiology remains obscure and counseling 
difficult. 


I have stressed so far what Fraser has 
called the “darker side” of heredity coun- 
seling, since it seems preferable to empha- 
size in a symposium like ours what has to 
be done rather than what has been done. 
Although the pediatrician interested in 
prenatal factors may be critical of some 
oversimplifications expressed by genetic 
counselors, his attitude should not be con- 
sidered as negativistic. He recognizes the 
need for rational parental counseling, but 
he also recognizes the need for better 
knowledge in the diagnosis, classification 
and causation of disorders for which coun- 
sel is sought. He welcomes the existence 
of clinics where parents can obtain coun- 
sel for family planning, but he wonders 
why such clinics are called “heredity clin- 
ics” or why the counseling should be lim- 
ited to “genetic counseling.” It seems there 
is now general agreement that many of the 
disorders discussed can be brought on by 
genetic or non-genetic factors or by both. 
Why then prejudice the case by calling 
an advisory clinic a “heredity clinic” al- 
though it will deal in many instances with 
non-hereditary conditions? The pediatri- 
cian suggests, therefore, that a “clinic for 
parental counseling’ would be more ade- 
quate for the purpose than a “heredity 
clinic.” He suggests that parental coun- 
seling should be done by a team that in- 
cludes geneticists but also pediatricians 
well-versed in the diagnosis, variability 
and nosology of the disorders to be eval- 
uated. The team should also contain other 
specialists who can be consulted in appro- 
priate cases. Hematologists, virologists and 
immunologists could make valuable con- 
tributions. I believe that such teams will 
be research teams for some time to come. 
For the time being it would seem prefer- 
able to have a limited number of clinics 
with highly qualified staffs drawn from 
many disciplines than to spread the avail- 
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able talent too thin. It should not be too 
difficult to find pediatricians to join such 
clinics, since there is more interest in ge- 


‘netic and other prenatal factors among 


pediatricians today than at any time be- 
fore. 


DISCUSSION 


CHAIRMAN BuGHer: This very interesting 
paper is now open for discussion and questions. 


Dr. Gorvon ALLEN: Dr. Warkany, you said 
that the phenylalanine tolerance test had not 
proven entirely reliable in the laboratories. I 
wonder if they have used simple levels of 
phenylalanine, or have they used the phenyla- 
lanine-tyrosine ratio? 


Dr. WarKANy: I don’t know all the de- 
tails. My knowledge comes from the Cincinnati 
experiments which will be published soon. 

Most of the parents of the phenylpyruvic chil- 
dren that we could examine had higher curves 
in phenylalanine tolerance tests than the con- 
trols, but there was one father whose curve was 
within the normal range. And I heard that in 
another study both parents of a child with 
phenylketonuria had normal curves. I think the 
answer is that the phenylalanine tests do not 
yet go to the root of the abnormal metabolic 
error but is just one reaction we can measure. 


Dr. Eprrn Potrer: | would like to com- 
ment on how well I think Dr. Warkany has set 
the stage for the meeting today. Certainly, the 
thing he has talked about this morning and 
so often in the past—the frequent inability to 
distinguish between genetic and environmental 
factors—is what we must all bear in mind. 

Furthermore, the difficulty of diagnosis means 
that we should have more people who are really 
able to make a diagnosis attached to whatever 
counseling centers we have. I have been in- 
terested in the fact that many people feel able 
to make a statement in writing at a long dis- 


tance on the chondrodystrophies that Dr. Wark- 
any talked about, which seem to be currently of 
tremendous interest as far as genetic counsel- 
ing is concerned. I have had a number of let- 
ters in the last few months saying, “What are 
the prospects for future pregnancies, with 
simply a statement that the chrondrodystrophy 
exists. Most people seem to think chrondro- 
dystrophy is a single entity and that all cases 
could be expected to follow the same patterns 
of inheritance. I think it points out, too, the 
need for more clincs of this sort over the coun- 
try, so that people can really get what is some- 
times comforting and sometimes disturbing ad- 
vice and information. 


CHAIRMAN Bucuer: That's a very useful 
comment. 

I suspect that the matter of a team as against 
a single individual trying to carry the advisory 


’ function could be debated, probably, most of 


the day, so I am not going to encourage any- 
thing of that kind. We will have occasion, I 
hope, at various times during the day, when 
we are meeting informally, to explore some of 
these things more or less directly. 

May we turn from things of the type that 
Dr. Warkany has been discussing, which have 
been expressed in morphologic terms to a very 
substantial extent, to an area which is highly 
functional in its substance, and oftentimes less 
immediately tangible, the general area of psy- 
chic functions. Our next paper is “Genetics in 
Psychiatric Practice,” by Dr. Whittier, who is 
presently Director of the Creedmor Institute 
for Psychiatric Studies. 


GENETICS IN PSYCHIATRIC PRACTICE 


Picci WROTE IN 191] THAT HE UNFORTU- 
nately “could not shirk the uncomfortable 
duty of coining a new name” for the dis- 
ease he then called “schizophrenia.” Defini- 
tion of the terms in this paper is an un- 
comfortable but equally demanding duty. 
Since I speak as a neurologist and psychia- 
trist before a group largely composed of 
geneticists, I will claim naiveté, take some 
risks, and proceed to discharge my duty. 

It is often possible to find in lay writings 
the simplicity, directness, and meaning 
which medical writings sometime obscure 
in their magnificent and specialized terms. 
For this reason I will occasionally resort to 
Webster's Dictionary (22). 

With the aid of helpful definitions I will 
consider (1) etiological concepts in psy- 
chiatry, (2) operational characteristics of 
medical psychiatric practice, and (3) ge- 
netics as a tool in these operations. 

It is not generally recognized that all 
mental disorders have been divided into 
two major groups for psychiatrists (4). 
These groups are mental disorders charac- 
terized by diffuse impairment of brain 
tissue and mental disorders characterized by 
difficulty in adaptation. These two major 
groups are subdivided into three categories: 
(1) diseases caused by or associated with the 
impairment of brain tissue function, which 
may by acute or chronic, (2) mental defi- 
ciency, (3) disorders of psychogenic origin 
without clearly defined physical cause or 
structural change in the brain. The last is 
practically synonymous with the second 
group—mental disorders characterized by 
difficulty in adaptation. For medical pur- 
poses the “Standard Nomenclature of Dis- 
eases and Operations” classifies all these 
mental disorders under “Diseases of the 
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Psychobiologic Unit” (pp. 85-92). These 
disorders, then, are those for which a con- 
cept of etiology must be adequate. 

Only two years ago the National Ad- 
visory Mental Health Council reported 
that “the concept of etiology as embraced 
by modern psychiatry differs from the sim- 
ple cause and effect system of traditional 
medicine. It subscribes to a “field theory 
hypothesis” in which the interactions and 
transactions of multiple factors eventuate 
in degrees of health or sickness. This con- 
cept, although still not fully appreciated 
in psychiatric diagnosis or treatment today, 
was not new even then. Two years prior, 
Ewen Cameron (3) described to an annual 
meeting of the American Psychopathologi- 
cal Association how the concept of caus- 
ality, including multiple causation, had 
taken the place of specific cause and was 
giving way to the idea of event sequence as 
“long chains of events passing forward and 
continually being modified by interplay 
with each other.” Adolph Meyer, Cameron 
noted, had preceded him by 50 years, fight- 
ing for this concept of “multiple etiologic 
bases.” 

Textbooks and periodical literature on 
mental disorder characteristically refer to 
“factors,” “components,” “contributions,” 
or “aspects” in any consideration of etiol- 
ogy. These references can be grouped into 
categories which may be termed genetic, ex- 
periential, and circumstantial (23). These 
terms often appear explicitly, and equally 
as often are tied together by terms of “in- 
teraction” or “transaction,” but it may be 
rewarding to consider each of them in some 
detail. 

“Genetic” is the adjective which denotes 
the genes and their influence manifested 
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as potential, or genotype, and expression, 
or phenotype. There is an unfortunate use 
of this adjective in dissimilar ways by the 
disciplines of genetics and of psychiatry. 
Maurice Levine has written: “In psychiatry 
the term ‘genetic diagnosis’ refers to the 
totality of those forces involved in ,the 
genesis and origin of current forces. Such 
genetic forces are hereditary or constitu- 
tional in small part but are predominantly 
a matter of early life experience and indi- 
vidual reaction” (13). In the concept be- 
ing developed here, the term genetic refers 
to genes as specific factors contributing to 
mental disorder. 

It has been clearly demonstrated that 
genes, and the behavior of the material of 
which they are composed and by which 
they are expressed, determine morphology 
and function of cells, tissues, organs, and 
the integration of these not only in an 
absolute sense, as in the case of Hunting- 
ton’s disease, but in a conditional manner 
depending upon the experiences and cir- 
cumstances unique to the individual, as in 
some forms of schizophrenia. 

The term “experiential” has had a gen- 
eral utility for many decades in psychologi- 
cal and psychiatric literature. From the 
Latin experientia (experire “to try”) the 
noun “experience” is given prescient defi- 
nition by Webster as “The actual living 
through an event or events; actual enjoy- 
ment or suffering; hence, the effect upon 
the judgment or feelings produced by per- 
sonal and direct impressions.” The adjec- 
tive “experiential” appropriately applies to 
the many operations of sensation, percept 
and concept formation, during the inter- 
actions and transactions between the organ- 
isms and environment which characterize 
survival. These operations include the 
broad subjects of intellection, hedonics, 
learning, motivation, and defense forma- 
tion. 

Our third and final etiological term is 
derived from the noun “circumstance,” 
provided by Webster for us as “one of the 
conditions under which an event takes 


place or with respect to which a fact is 
determined.” Clearly, a condition or cir- 
cumstance may be within the organism or 
in its environment, and it may occur inter- 
mittently, once, or continuously, with vary- 
ing strength. It now becomes apparent 
that experience becomes specific for the or- 
ganism in the circumstances provided dur- 
ing survival. The term genetic can now be 
observed to pertain to the duration of the 
pedigree far exceeding the lifetime of the 
organism. The adjective experiential, de- 
pending as it does upon some degree of 
organized sensation and perception, applies 
properly to the period from birth to death, 
perhaps including the last two trimesters 
of pregnancy. The adjective circumstantial 
properly refers to the period from concep- 
tion to death, as it has been well demon- 
strated that a variety of intra-uterine events 
may determine form and function of the 
embryo. 


It is interesting to note that the diag- 
nostic and statistical manual of mental dis- 
orders of the American Psychiatric Asso- 
ciation approximates this triplicate formu- 
lation of “elements” or “factors” determin- 
ing behavior (Complementary Diagnostic 
Evaluation, pp. 46-69). It is specified to 
consist of the elements (1) external precipi- 
tating stress (our circumstantial adjective) , 
(2) premorbid personality and predisposi- 
tion (our genetic and experiential adjec- 
tives taken together), (3) the degree of psy- 
chiatric impairment, with which we are 
not presently concerned. 

It is not enough, however, to provide one- 
self with descriptive adjectives. Some for- 
mulation of the way in which they relate 
to one another must be provided. For the 
individual organism the phenomena deter- 
mined by genes, experience, and circum- 
stance are “liable but not certain to occur.” 
Description of the status of an organism, 
and indeed its related evaluation as adapted 
or maladapted with respect to probability 
of healthy or unhealthy survival, is con- 
tingent upon a giving or supplying of each 
of the attributes or characteristics in com- 


mon with more or less of the other two. 
One can then view Cameron's “event se- 
quences” and the evaluation of adaptation 
or maladaptation at any time as contingent 
upon factors of genetic, experiential, and 
circumstantial classes. For the human or- 
ganism this is implicit in the operation 
of diagnosis. 

We have now completed a presentation 
of an etiology general enough to include 
medical disorder, yet specific and flexible 
enough to merit application in the field of 
psychiatry. 

Provided with this concept of factors 
having genetic, experiential, and circum- 
stantial characteristics, let us proceed to a 
brief survey of the operational charac- 
istics of present psychiatric practice, paying 
special attention to diagnosis. 

It has long been a melancholy observa- 
tion of teachers of medicine that, when the 
well-rounded, multi-disciplined, grou p- 
clinic oriented medical student completes 
his internship and elects psychiatry as his 
field, he is promptly seized with amnesia 
for medical diagnostic process, views be- 
havior from the point of a Freudian splin- 
ter school, and relies upon history emerg- 
ing from unstructured sessions over a pe- 
riod of many months. Or at the other ex- 
treme he assists his patients to select the 
tranquilizer they require during a period 
of more or less double-blind experimental 
trial, with a multiple crossover design fea- 
ture. Psychiatric diagnosis, however, is no 
more dependent upon a single segment of 
the individual or upon response to treat- 
ment than is diagnosis in any field of medi- 
cine. It is still a process by which a more 
or less systematic description is undertaken 
in collaboration between the physician and 
the patient or informants in order to arrive 
at an understanding of the sources of the 
phenomena presented. Traditionally this 
systematic review has included the present 
illness, a system review, a personal history 
including developmental, medical and edu- 
cational data, and a family history. 

Upon completion of the medical history, 
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diagnosis in psychiatry, as in medicine, 
proceeds to physical and neurological 
examinations if these studies have not been 
properly completed before. The psychiatrist 
may be led by information developed 
during these operations to recommend ad- 
ditional specific special tests or laboratory 
examinations, including psychological test- 
ing, X-rays, and clinical laboratory tests of 
routine or special nature. At each step in 
this process the psychiatrist may and should 
make observations about genetic factors, 
especially in the detailing of family his- 
tory. In psychiatric practice the greatest 
usefulness of genetics is in diagnosis and 
prevention, although I will comment on 
its use in communication during treatment 
and management. It is probable that gen- 
etics has greatest application in the early 
periods of mental disorder. Here symptoms 
may be minimal or even absent. Here 
maximum therapeutic effects may be ob- 
tained. Early control over experience and 
circumstance may be sufficient to minimize 
genetic factors otherwise disastrous to 
patient or family. 

It should be understood that a diagnosis, 
or a working differential diagnosis, is 
formed in the minds of one or more people, 
and its meaning varies with the character- 
istics of the person. The first person to 
reach a diagnosis is usually the psychiatrist, 
although there are rare and startling in- 
stances where intelligent patients reach a 
correct diagnosis with the aid of several 
senses and facilities of the public library. 
To the psychiatrist a diagnosis indicates 
(1) confirmatory tests or studies, (2) treat- 
ment and management measures, (3) com- 
munication to persons intimately con- 
cerned, (4) continued observation. Per- 
sons concerned include the patient, the pa- 
tient’s relatives, attending physicians, wel- 
fare agencies, and laboratories for special 
studies. 

The significance of the formation and 
communication of diagnosis is that it is 
selective, privileged and confidential, and 
diagnosis is often indefinite in early stages 
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of disorder. As is the case in medicine for 
any disease, it becomes a matter of clinical 
judgment to whom, how much, in what 
terms, and when diagnosis of psychiatric 
disorder and its significance is communi- 
cated. Several general principles apply. 
Sufficient information must be communi- 
cated to the patient, or responsible rela- 
tives, to guard the physician against charges 
of malpractice by negligence. ‘The informa- 
tion required is usually that sufficient to 
aid the responsible family group to guide 
their actions, as is the case in medicine 
generally. There are few psychiatric dis- 
orders of such unmitigated hopelessness 
that the psychiatrist need hesitate to com- 
municate the facts, provided his own hos- 
tility to a largely genetic disorder, having 
a minimal experiential or circumstantial 
component, is not displaced. Genetic edu- 
cation in psychiatric practice often must 
teach the patient to live with possibilities 
and uncertainties. 

We may turn to specific psychiatric dis- 


orders and consider the operation of diag- 


nosis further, together with some attention 
to treatment and prevention. Among the 
chronic brain syndromes Huntington's dis- 
ease is unique. It is a degenerative disorder 
without parallel, in which the genetic fac- 
tor is defined by a relatively simple domi- 
nant mode of transmission, one-half of all 
offspring carrying the gene, with affected 
persons certain to transmit the disorder to 
one-half of their children. Although ab- 
normal movements may be its only symp- 
tom, its later picture of psychosis combined 
with hyperkinesia is scarcely to be con- 
fused with any disorder other than so-called 
“senile chorea.” An adequate family his- 
tory is definitive provided it can be ob- 
tained. Again, it is in the early stages of 
this disease that knowledge of the heavy 
genetic factor guides psychiatric treatment 
and management. Understanding the sig- 
nificance of the contingency concept pro- 
vides excellent reassurance for treatment 
of the patient with the maximum experi- 
ential and circumstantial tools available. 


The analytically-oriented psychiatrist 
knows that he misses much of the material 
and influence available to his profession if 
he does not explore attitudes toward infor- 
mation before he provides it in patients 
and relatives. He can often prepare a pa- 
tient for genetic information which other- 
wise would occasion new and emergency 
circumstances. He can protect patients 
from including genetic influences among 
the expressions of hostility, or among guilty 
fears. These operations are those in which 
a psychiatrist has unique experience, and 
which he can contribute in training settings 
to geneticists, psychologists, social service 
workers, and others who might benefit. 

Additionally, psychiatrists may anticipate 
a new and challenging field in the preven- 
tion of mental disorder with a large genetic 
component, which may be termed perhaps 
“psychotherapeutic sterilization.” This 
need not deprive pre-marital or marital 
pairs from planning parenthood but should 
aid them to consider adoption or artificial 
insemination as acceptable ways of achiev- 
ing it. 

Pick’s and Alzheimer’s diseases are psy- 
choses in the pre-senile period and have 
less well-defined genetic factors, but Jervis 
(9) reviewing these disorders concluded 
(p. 283) that “cases are known in which 
genetic factors play the dominant role in 
determining the pathologic process. The 
possibility of familial occurrences may be 
considered, indeed, a common characteris- 
tic of pre-senile dementias.” Griinthal and 
Wenger (7) have given detailed considera- 
tion to the genetic factor in Alzheimer’s 
disease, and Léken and Cyvin have de- 
scribed Alzheimer’s changes in siblings (14). 

Huntington's disease and the pre-senile 
psychoses are rare. There are two chronic 
brain syndromes, however, which contrib- 
ute significantly to the thousands of pa- 
tients admitted to state hospitals at age 60 
and over. They are generally termed “psy- 
chosis with senility” and “psychosis with 
cerebral arteriosclerosis.” Our knowledge of 
the relative weight of the determinants, 


their definition, recognition, and control is 
sull almost formless. Treatment and man- 
agement are subject to the same considera- 
tions offered for Huntington's disease. 

Prevention, however, and indirectly diag- 
nosis, are in extremely interesting phases. 
Many studies are in progress, especially of 
experiential and circumstantial factors, not 
appropriate to detail here. Kallmann con- 
cluded from data reported in 1951 that the 
“occurrence of either (senile or involu- 
tional psychosis) not only presupposes the 
capacity for survival beyond the beginning 
of the involutional period and the ability 
to live through the preceding years of ma- 
turity without succumbing to any other 
kind of psychosis but also requires a com- 
bination of etiological components, which 
individually would not be sufficient to pro- 
duce a psychotic reaction syndrome.” Kall- 
mann’s recognition of status contingent 
upon contributing [actors was explicit. In 
the 1956 paper he writes of “interacting 
causative elements.” 

Psychiatrists are still feeling their way, 
with the help of the biochemists and an- 
thropologists as well as geneticists, among 
the interaction of factors in general and 
in cerebral arteriosclerosis which contribute 
so heavily to psychoses of the senium. The 
genetic factor cannot be overlooked. It has 
been shown, for example (6), that the Na- 
vajo Indian's freedom from atherosclerosis 
is independent of diet. A further singular 
and promising lead toward genetic factors 
in atherosclerosis, now under investigation 
in the research unit at Creedmoor, appears 
as the disease progeria, characterized by 
atherosclerosis and senility in the first dec- 
ade, and recently described in two sisters 
(15). It is hard to quarrel with an asser- 
tion that genetic studies, especially in col- 
laboration with other disciplines, offer 
much promise for the prevention of mental 
disorders of the senium. 

Manic-depressive reaction provides an- 
other special instance of psychiatric diag- 
nosis aided by genetics. Adequate family 
history will usually differentiate these pa- 
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tients from psychotic reactive depressions, 
involutional psychosis, or schizo-affective 
disorders, although the genetic mechanism 
is considered by Kallmann and others to 
be by irregular dominance. The psychia- 
trist who considers a young depressed male 
will tend to reach an especially guarded 
opinion, and tighten management and 
treatment, if his knowledge includes cyclic 
hyperactivity succeeded by suicidal attempts 
in the patient's father or ocr-sionally in 
the grandparents or collateral . es. 

Many schizophrenic reactions are now 
recognized to have genetic components. 
Drs. Kallmann (10) and Lauretta Bender 
(1) have done much to further this recog- 
nition. The need now is for better clinical 
definition and for detailed analysis of the 
three factors. The psychiatrist is not diag- 
nosing or treating adult or juvenile schizo- 
phrenia intelligently unless he is aware of 
the interaction of genetic, experiential, and 
circumstantial factors in this disorder. 
Kallmann (12) recently formulated his 
concept of juvenile schizophrenia to in- 
clude the factors of (1) gene-specific vul- 
nerability to stress arising from ordinary 
environmental circumstances, (2) an ap- 
parently non-specific impairment in the 
organization of these normal protective 
functions which bestow on many persons 
a relatively high degree of resistance to an 
unfavorable environment. 

In the Creedmoor unit a recent study, 
apparently one of the first of its nature 
(17), compared parents of normal children 
with parents of schizophrenic children by 
a battery of psychological tests and found 
differences in personality between these 
parental groups. It is probable these dif- 
ferences were of a nature not deriving 
simply from the circumstances and experi- 
ences of being parents to schizophrenic 
children, but that conclusion must wait 
upon other studies. I will make subsequent 
reference to gene<etermined personality 
characteristics. 


Prevention of the schizophrenic reaction 
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is as challenging to the fields of genetics 
and psychiatry as is prevention of Hun- 
tington’s disease. It seems pertinent to raise 
here the possibility, presently ignored in 
the excitement and therapeutic promise of 
the tranquillizers, that if the fertility dif- 
ferential usually characterizing  schizo- 
phrenic reactions is reduced, these medica- 
tions may ultimately increase the incidence 
of the disorder. It is not too early to pay 
attention to this possibility and to benefit 
by whatever can be learned from experi- 
ences with diabetes, idiopathic epilepsy, 
and other diseases with genetic determi- 
nants similarly controlled in part by medi- 
cation. 

Finally, we may consider the psycho- 
neurotic disorders. Here genetics still has 
little to offer the practicing psychiatrist. 
Much is waiting, however, upon develop- 
ments specifying early behavior patterns, 
and definitions of stability and individual- 
ity of defense-mechanisms. The significance 
of strain-differences within species is begin- 
ning to be related to behavior (19) and 
to response to drugs (8). It is patent that 
an organism characterized by a low level of 
spontaneous activity would have less prob- 
ability of conflict in restrictive parental or 


cultural circumstances than one set at a 
high level. 

Additionally, it seems quite probable 
that in the human, psychological defense 
mechanisms are selected for the individual 
by the genes and either made available 
under biochemical or interpersonal emer- 
gencies, or subjected to disorganization, 
contingent upon circumstances and experi- 
ence. 

It is inevitable that the practicing psy- 
chiatrist, having begun to be at some peace 
with psychoanalytic concepts, and being re- 
cently disturbed by biochemical concepts, 
must prepare himself for additional pres- 
sures from genetics. That he is willing to 
bear this additional pressure is indicated 
by responses to a questionnaire recently 
sent to the professional staff at Creedmoor 
State Hospital, asking whether they would 
consider useful a Genetics Laboratory pro- 
posed for consultation and for counseling 
of relatives. One respondent abstained, 
one was negative, and 26 were affirmative. 
Such a nearly unanimous favorable re- 
sponse in the field of psychiatry should be 
comforting to geneticists, whose lights, be- 
ginning with Mendel’s, have often been 
long hidden. 
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CHAIRMAN BUGHER: 


I think the degree of 
unanimity among the psychiatrists you men- 
tion would be an unsual phenomenon with re- 
spect to any subject. 

One of the very significant things that Dr. 
Whittier has called to our attention is the ever- 
present booby trap of semantics which exists in 
any multidisciplinary approach, where a given 
symbol or word turns out to mean widely dif- 
ferent things to different people, without their 
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always being conscious of the fact. It is very 
helpful to have this brought out so clearly. 
We can move on into a field which is again 
morphological but one which is especially at- 
tractive to the geneticist who is working with 
facial structures, and all these aspects of devel- 
opment. To speak on “Genetics and Dentist- 


.” we have Dr. Carl Witkop, who has for a 
_ I 


considerable period of time devoted his atten- 
tion to problems of this kind in the National 
Institute of Dental Research in Bethesda. 


Cart J. Witkor Jr., D.D.S. 


National Institute of Dental Research 


U.S. Department of Health, Education and Welfare 


tee DENTIST IS CONCERNED with three ma- 
jor problems relating to genetics. The first 
problem concerns the safe use of diagnos- 
tic X-rays to minimize any germinal or 
somatic cell damage. The second problem 
deals with those inherited factors influenc- 
ing the normal growth and development 
of oral structures. The third problem con- 
cerns the inherited diseases of the teeth 


Bethesda, Maryland 


and surrounding structures. It is this last 
problem that is of interest to the heredity 
counselors. 

In some dental diseases inherited factors 
can be decisive or only contributory to the 
production of a specific illness. For exam- 
ple, dentinogenesis imperfecta, an inherit- 
ed defect in the formation of dentin, is 
produced only when a person is heterozy- 
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gous for the defective gene. However, var- 
iations in the clinical appearance in these 
teeth are partially ascribable to environ- 
mental factors to which these defective 
teeth are subjected after eruption into the 
oral cavity. On the other hand, the work 
of Hunt (2) on dental caries in rats indi- 
cates that hereditary factors such as ana- 
tomical variations in tooth form (5) affect 
the caries susceptibility but that environ- 
mental factors are most likely the major 
etiological agents in this disease (3). It is 
only in the former instance, where the dis- 
ease is primarily genetically determined, 
that the heredity counselor can make rela- 
tively accurate predictions at this time. 


INHERITED DENTAL DISEASES 

The intrinsic diseases of dental signifi- 
cance can affect oral structures only, or 
they can be present as oral manifestations 
of generalized hereditary disease. Table | 
illustrates these defects. Only those condi- 
tions that have been fairly well established 
as genetic in origin have been included. 
It is to be remembered that some of these 
diseases may be mimicked by non-genetic 
phenocopies. A few of these defects will 
be discussed in detail. 


Heritable Defects in Dentition 
Without Generalized Defects 

In order to determine the prevalence, 
inheritance and classification of hereditary 
enamel and dentin defects, a survey of 96,- 
471 children was conducted in the State 
of Michigan (15). There are at least five 
distinct inherited defects in enamel. All 
teeth in both dentitions are affected ex- 
_ cept in local hypoplasia. Extensive clinical 
studies at the National Institutes of Health 
failed to reveal any other consistent phy- 
sical or metabolic abnormality in patients 
affected with these conditions. All inheri- 
ted enamel defects taken together occurred 
once in 14,000 to 16,000 children. 
1. Hypoplaisa of Enamel 

The enamel is about one-fourth the 
thickness of normal enamel, has a granu- 
lar surface, and is very hard. The teeth 
are light brown in color and are usually 


separated at the contact points. Schulze 
(11) reported that this condition is in- 
herited as a sex-linked dominant in five ex- 
tensive pedigrees. 
2. Hypocalcification of Enamel 

This condition is the one commonly re- 
ferred to as amelogenesis imperfecta (13). 
The enamel is dull brown in color and 
very soft with a rough surface. It can be 
scraped from the underlying normal den- 
tin by a sharp instrument. The enamel 
persists only a short time after the teeth 
erupt. This condition is inherited as an 
autosomal dominant trait. 
3. Hypomaturation of Enamel 

In this condition the teeth are an opaque 
white when they first erupt, but they turn 
light brown later. Calcium salts are depos- 
ited in the matrix but do not mature to 
the hard apatite crystal. The tip of an ex- 
plorer can be forced into the surface of 
the teeth with firm pressure. A collar of 
normal-appearing enamel may be present 
at the cervical portion of the crown. This 
condition is transmitted as a sex-linked re- 
cessive trait. 
4. Pigmented Hypomaturation of Enamel 

The enamel is of normal thickness but 
is not so hard as normal enamel. The sur- 
face is shiny, agar brown in color, with a 
brown pigment extending throughout the 
thickness of the enamel. Histochemical 
stains indicate that this is not blood pig- 
ment. This condition is probably inherited 
as an autosomal recessive trait. 
5. Local Hypoplasia of Enamel 

Only the primary teeth may be affected 
in this condition. Brown pitted or lined 
hypoplastic areas occur mostly on the in- 
cisors and premolar teeth. All teeth may 
show hypoplasia. There is wide variation 
in the number of teeth affected in individ- 
uals from the same kindred. In two in- 
stances the trait was transmitted by per- 
sons with normal-appearing teeth, once by 
a male and once by a female. This is in- 
herited as an autosomal dominant trait. 

In addition to these five conditions there 
are probably at least two more enamel de- 
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HEREDITARY ORAL DISEASES 


Oral Disease 


MODE OF 
INHERITANCE 
D = Dominant 
R = Recessive 
S — Sex-linked 
IS = Intermediate 
sex-linked 


ACCURACY OF 
GENETIC PROGNOSIS 
°** — accurate 
** — approximate 
* = questionable 


HERITABLE DEFECTS IN DENTITION WITHOUT GENERALIZED DEFECTS 
Hypoplasia of Enamel 
Hypocalcification of Enamel 
Hypomaturation of Enamc: 
Pigmented Hypomaturation of Enamel - 
Local Hypoplasia of Enamel 


Dentin Dysplasia 
Dentinogenesis Imperfecta 

Missing or Peg Laterals —_.. 

Missing Maxillary Incisors & c uspids 
Missing Premolars 
Missing Third Molars 

Gigantism of Maxillary Central Incisors 
Fused Primary Mandibular Incisors 
Familial Dentigerous Cysts 


HIERITABLE DEFECTS IN DENTITION WITH GENERALIZED DEFECTS 


Dentinogenesis Imperfecta with Osteogenesis Imperfecta - 
Enamel Hypoplasia in Vitamin D Resistant Rickets —_ 
Enamel Hypoplasia with Epidermolysis Bullosa Dystrophia 
Local Hypoplasia of Enamel with Fanconi Syndrome - 
Missing Teeth with Ectodermal Dysplasia 

Missing Premolars with Premature Whitening of Hair . 

. Missing Lateral Incisors with Ptosis of Eyelid — 

Retarded Eruption with Cleido-Cranial Dysostosis 


HERITABLE DEFECTS OF ORAL STRUCTURES WITHOUT GENFRALIZED 
DEFECTS 
Ankyloglossia — 
Elephantiasis Gingi vae 
Harelip and Harelip with Cleft Palate 


HPRITABLE DEFECTS OF ORAL STRUCTURES WITH CENFRALIZED 
DISEASES 


Gangrenous Stomatitis with Aeatalasemia 

Periodontis with Agammaglobulinemia _ 

Periodontitis and Osteoporosis of Jaw Bones with Thalas- 
semia Major — 

Alveolar Bone Changes in Sickle Cell Disease 

Gingival and Postoperative Hemorrhage in Hemophilia, 
and Christmas Disease 
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fects that are hereditary in nature. We 
have investigated reports that dentists in 
a community see what is at first called 
fluorosis after 1 ppm of sodium fluoride is 
added to the water supply. On examining 
these children, we find as high as 15 per 
cent of them have some variation in the 
color of the teeth—usually a yellow. This 
is not fluorosis. One explanation may be 
that there are several forms of genetically 
controlled normal variants of enamel simi- 
lar to the variants of hemoglobin. This 
would offer a possible explanation for the 
inconsistent results obtained in many at- 
tempts to determine the chemical and 
structural composition of enamel, and in 
turn account for the differences in D M F! 
rates seen in members of the same family 
subjected to similar environmental influ- 
ences. 

Two hereditary defects of dentin were 
found in the survey: dentin dysplasia and 
dentogenesis imperfecta. 

Dentin dysplasia is also known as root- 
less teeth. It is frequently misdiagnosed as 
dentinogenesis imperfecta (9). The crowns 
are well formed and normal in color. The 
roots may be absent, blunted or may be 
only short spicules. A characteristic chev- 
ron or half-moon-shaped remnant of pulp 
chamber is seen in the X-ray of these teeth. 
Root canals are usually absent. Many teeth 
show large radiolucent areas around the 
apices of the root. The condition is trans- 
mitted as an autosomal dominant trait. 

Dentinogenesis inperfecta has been called 
opalescent dentin, Capdepont’s teeth, odon- 
togenesis imperfecta, hereditary brown 
teeth, and shell teeth. Many of these names 
originated because one or two of the many 
variations this condition shows were em- 
phasized by the author as points of differ- 
ential diagnosis. We have seen some 350 
cases of this condition in extensive kin- 
dreds. We also have examined as many as 
140 affected individuals in the same kin- 
dred and have seen all the variations as- 
cribed to separate entities. 


1Decayed, Missing and Filled—a standard of den- 
tal caries experience. 


Dentinogenesis imperfecta occurs in the 
general population of Michigan about 
once in 8,000 individuals. In certain iso- 
lated -populations the frequency is much 
higher (14). The teeth vary from an opal- 
escent blue to an amber brown in color. 
The enamel may fracture from the defec- 
tive dentin soon after eruption or may re- 
main intact on the crowns of the teeth 
throughout life. The enamel may be nor- 
mal or hypoplastic. The crowns are usual- 
ly bulbous in shape and the roots short. 
The pulp chambers are usually absent, but 
may be normal in size or even very large, 
resulting in a shell tooth (8, 14). This con- 
dition is transmitted as an autosomal domi- 
nant trait with nearly complete penetrance. 

The homozygous state for this condition 
was not seen, but in one marriage where 
both parents were affected the mother had 
seven pregnancies with only two viable off- 
spring. Both children appeared to be het. 
terozygous for this condition. The other 
five pregnancies terminated in abortions 
between the second and fifth month of 
gestation. The homozygous state of these 
genes may be lethal. Linkage studies were 
carried out between dentinogenesis imper- 
fecta and phenylthiocarbamide taste testing 
and secretor factor in saliva. In general, 
the same sibships were used for both the 
saliva and the taste testing. The results of 
the paired-sib analysis are presented in 
Table 2. It appears that there is probably 
linkage between dentinogenesis imperfecta 
and phenylthiocarbamide taste trait. 


TABLE 2. 
LINKAGE DATA 
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Congenitally hereditary missing teeth 
may show some variation in the number 
of teeth missing depending on whether the 
person is heterozygous or homozygous for 
the gene involved (4). Some of these genes 
are relatively common in the population. 
Grahnen (1) reported prevalence of 5 to 
6 per cent of missing teeth, excluding third 
molars, in Swedish populations. 


Heritable Defects in Dentition 
With Generalized Defects 


Dentinogenesis imperfecta sometimes oc- 
curs as part of the osteogenesis imperfecta 
syndrome (12). Dentinogenesis imperfecta 
may also occur as an independent heredi- 
tary trait as does blue sclerae and otoscler- 
osis—the other manifestations of the fragile 
bone disease. Dentinogenesis imperfecta is 
found in familial cases of osteogenesis im- 
perfecta and also in those apparently spo- 
radic cases in which no affected predeces- 
sor can be detected. In several kindreds the 
tooth defect has proved to be a more reli- 
able indication of affected individuals than 
blue sclerae. In one such kindred the blue 
sclerae were absent, but the dominant in- 
heritance of the trait could be traced 
through the members with defective teeth 
for three generations. The combination of 
fragile bones, dentinogenesis imperfecta and 
blue sclerae then appeared in our proposi- 
tus and three first cousins. 


It is not known whether dentinogenesis 


imperfecta, occurring as a separate entity, 
and dentinogenesis imperfecta with osteo- 
genesis imperfecta are exactly the same 
condition (9). Schulze (11) claims that 
there are microscopic differences. How- 
ever, there are a great number of similari- 
ties between these two conditions. There 
are also similarities between the tooth de- 
fect and the bone defect. 

McKusick (6) states that there is a bell- 
shaped curve of severity of osteogenesis im- 
perfecta and that the separation of the 
congenita and tarda forms is somewhat ar- 
tificial as both forms may occur in the 
same family. A like situation exists for 
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dentinogenesis imperfecta, both with and 
without bone disease, so that both severe 
and mild forms of tooth defect may occur 
in the same kindred. In our cases the teeth 
erupt early in the more severely affected in- 
dividuals. However, Pindborg (7) reports 
delayed eruption of the teeth. We have 
seen the eruption of permanent teeth as 
early as three years of age. There is an- 
other similarity to the congenita and tar- 
da types of bone defect in that the teeth 
which erupt first are the most severely af- 
fected. The primary teeth, permanent first 
molars and incisors are usually very defec- 
tive. The permanent cuspids and second 
molars, which erupt at 11 and 12 years of 
age, are less severely affected. There is ap- 
parently a tendency toward normal dentin 
formation in the teeth that develop later. 
The cuspid and second molar begin their 
development at about 2 to 3 years of age; 
therefore, the lessened severity of the de- 
fect in these teeth cannot be ascribed to 
hormonal changes in puberty. 

In sections of bone from cases of osteo- 
genesis imperfecta there is found a baso- 
philic, PAS positive substance not present 
in normal bone (6). A similar substance 
is found in teeth affected with dentinogen- 
esis imperfecta with or without osteogen- 
esis imperfecta. 

Ectodermal dysplasia is a condition in 
which the ectoderma portions of the tooth 
germs fail to develop properly, resulting in 
absence of all or some of the teeth. Males 
are more severely affected than females. 
This condition is classified as an interme- 
diate sex-linked trait, because females who 
carry this gene usually show absence of at 
least one or two teeth or other stigmata of 
this disease (10). 


Heritable Defects of Oral Structures 
Without Generalized Defects 


Ankyloglossia or tongue-tie appears to 
be dominantly inherited. We have been 
studying this condition and its effects on 
speech in a population residing in South- 
ern Maryland. We found during our den- 
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tal and medical studies that 50 people of 
the 731 examined had a prominent lingual 
frenum that prevented them from raising 
the tip of the tongue beyond a point mid- 
way between the upper and lower incisor 
teeth when the mouth was opened to its 
fullest extent. The mode of inheritance of 
this condition is difficult to determine in 
most families, because in many new-born 
infants the frenum is cut, if it appears to 
interfere with tongue function. 


Heritable Defects of Oral Structures 
With Generalized Defects 


The Ehlers-Danlos syndrome is of par- 
ticular interest to dentists because of the 
frequency with which these patients have 
post-operative complications of massive 
edema and swelling. This condition has 
been neglected in the dental literature, and 
very few descriptions and reports of this 
disease appear anywhere (6). Yet, it is 
perhaps one of the most common connec- 
tive tissue diseases encountered in Southern 
Maryland among a group selected as a con- 
trol for our inbred population studies. 
Biochemical studies on these patients have 
failed to reveal any defect in hydroxypro- 
line metabolism. 

White spongy nevus of mucous mem- 
branes is of dental interest because it is 
sometimes misdiagnosed as precancerous 
leukoplakia. It has trequs.tly been de- 
scribed as an oral lesion only but usually 
involves vaginal mucosa also 16) . 


A RESEARCH PROGRAM IN HEREDITARY 
DISEASES 


In 1955, we examined three individuals 
with dentinogenesis imperfecta who claimed 
vague relationship with one another. In 
trying to determine the exact relationship 
by kindred chartings, it soon became ap- 
parent that we were dealing with a most 
unusual family. In tracing all sides of all 
affected sibships, we found that only eight 
surnames appeared which were repeated 
with monotonous frequency. Other de- 
fects of a hereditary nature were found in 


these families which included an ear defect, 
albinism, polycystic kidneys, deaf-mutism 
and Brailsford-Marquio’s disease. Further 
investigation disclosed that we were dealing 
with a population isolate. This isolate 
comprises about 5,000 individuals of mixed 
racial ancestry who did not consider them- 
selves Negro and were not admitted into 
the white marriage patterns of the com- 
munity, We are now conducting extensive 
research on the social, medical, and dental 
aspects of this group. Because the in- 
marriage pattern has persisted in this popu- 
lation since before 1760, many recessive 
characteristics appear in the homozygous 
state. For example, 55 albinos have ap- 
peared in this population; 48 are living 
today. Seven hundred and thirty-one un- 
selected individuals were examined this 
summer. Of this number 104 had positive 
sickling tests, including both SA and SS 
hemoglobin patterns. A rare peculiar form 
of recessive generalized hyperostotic bone 
disease was found in five members of one 
sibship. This disease has probably not 
been described before. All bones are al- 
fected. The first symptoms appear at about 
4 to 5 years of age with a swelling, always on 
the right side of the jaw, accompanied by 
a seventh nerve paralysis which persists 
after the swelling subsides. Gradually both 
sides of the face are involved. Loss of hear- 
ing begins at about 6 to 9 years of age, and 
becomes progressively worse. A progressive 
retinal atrophy and exophthalmos develops. 
The base of the skull is involved in the 
hyperostotic process early, and eventually 
the jaws and facial bones show the hyperos- 
totic changes of leontiasis ossea. The long 
bones show tremendous cortical thickening. 
They are considerably larger than normal 
but retain their normal configuration. The 
usual laboratory tests are within normal 
limits. There are no hematological changes. 
There is no history of fractures in these 
cases. 

This population offers the opportunity 
to find matings rare in human material. In 


diseases where the genetic factors are only 
contributory, it may be possible to further 
define the role heredity plays in their 
etiology. For example, after examining the 
dental condition of 780 patients, it was de- 
termined that the D M F rates and the 
lactobacillus counts? were similar to those 
in communities with | ppm of sodium 


2A bacterial test of dental caries activity. 
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fluoride in the water supply. In the com- 
munities with fluoride in the water supply 
these rates are about 60 per cent lower than 
communities without fluoride. In Prince 
Georges and Charles Counties, Maryland, 
where this isolate resides, the fluoride con- 
tent varied from .02 ppm to .08 ppm—far 
below that required to produce a decrease 
in caries activity. 
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DISCUSSION 


CHamMAN Bucner: I think we all appre- 
cite the wealth of material which is available in 
the dental clinic. The accumulation of such 
data is an important function of the human 
geneticist. 

I was curious myself about one thing, be- 
cause you brought up the question of the lethal- 
ity of the homozygous condition. I think that's 
the first mention of this problem. Are there 
others of these dental disturbances that have a 
similar feature? 


Dr. Wirkor: We don’t know because these 
traits are so uncommon in the population that 
a mating which would give you a homozygous 


offspring would be extremely rare. It was only 
in an isolated population, where people were 
forced by social and religious factors to marry 
within their own kind, that a situation like this 
did turn up with any frequency. 

Two such marriages have occurred where 
both parents have dentinogenesis imperfecta. 
One was in past generations where we cannot 
obtain good data on the mothers’ pregnancies, 
but in this particular instance, where we do 
have information, the woman had been ex- 
amined repeatedly after each miscarriage. These 
examinations did not reveal a specific cause of 
the miscarriages. Unfortunately none of the 
fetuses were examined microscopically. 
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Question: 
given a name? 


Has the new syndrome been 


Dr. Witkop: We are calling it recessive gen- 
eralized hyperostotic bone disease. 


Question: Would Dr. Witkop care io com- 
ment on the counseling aspects of this? 


Dr. Wirkor: I think Mrs. Dyson in the fol- 
lowing paper will probably answer some of 
those questions. Certainly the health author- 
ities in the County are concerned about the 
children needing glasses because of albinism, 
nystagmus and eye trouble. 

The Howard Dental School has been repair- 
ing all the cases of dentogenesis imperfecta. 
They either extract the teeth and put in a den- 
ture, or else they crown the teeth which is a 
very expensive procedure. 


Dr. Max Levitan: Are these conditions gen- 
erally well known enough so that students in 
dental schools learn about them? 


Dr. Witkop: In general, no. They usually 
learn about dentogenesis imperfecta, but this 
condition is confused in the dental literature 
with dentin dysplasia. As you can see, the two 
conditions that we differentiated here have cer- 
tain similarities. Both lack root canals and pulp 
chambers. In fact the last two cases reported 
in the Journal of the American Dental Associ- 
ation were called dentogenesis imperfecta but 
were actually dentin dysplasia. These two con- 
ditions are entirely separate entities. 


Dr. BentLey Grass: Most of these defects 
you have discussed are of the grosser type. I 
would like to ask if you also find an equal 
wealth of hereditary conditions that relate to 
the spacing of the teeth and the shapes of par- 
ticular teeth, the things that the anthropologists 
are interested in. 


Dr. Witkor: Yes. My objection to most 
studies on physical anthropology is they show 
that a trait is prevalent in a population and 
then say it must be heredity. I'm old-fashioned 
on these things. I'd like to have the families 
studied also. 

However, there are differences in tooth form. 
Shovel-shaped incisors and large maxillary in- 
cisors, which seem to be inherited as a dominant 
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trait, have been shown to be genetically de- 
termined. 


Dr. ALLEN: Dr. Warkany has very impres- 
sively demonstrated the value of accurate diag- 
nosis in family counseling. I believe that many 
of these conditions are so difhcult to diagnose 


and so rare that the ordinary practicing dentist 
cannot be relied upon to give a differential 
diagnosis. In thése situations I suspect that the 
counselor can neither resort to the aids that 
have been provided us nor to the risk figures 
but must study the family. 


Dr. Witkor: That would be the best advice 
to give: to look and see how it is inherited in a 
family, and then make your prediction on that 
basis. 

Two or three of these conditions are fairly 
well known and can be accurately diagnosed by 
an oral pathologist, but to differentiate among 
some of them is very difficult. As a general rule 
of thumb, if both dentitions are affected, it's 
usually genetically determined. I have seen con- 
ditions where this was not so, but the only 
thing I can say is that most dentists do not 
know what these conditions are. They usually 
attribute these defects to a fever in childhood 
or to some other sort of infectious disease oc- 
curring in the early period of life. Fevers and 
severe vitamin deficiencies early in life do cause 
defects that look similar to local hypoplasia, 
but there is nothing I have ever seen that causes 
dentin dysplasia, hypocalcification, or dento- 
genesis imperfecta, or hypoplasia of enamel 
where the enamel is very thin, that was other 
than a genetic defect. 


How broad our field 
of concern is, when you consider the variety 


CHAIRMAN BuGuer: 
of the scientific disciplines which are repre- 
sented here today! Certainly, the public health 
nurse has beer, one on whom the public at large 
—parents, in particular—have relied and do 
rely with increasing frequency for sound advice 
and guidance in many fields, not the least of 
which is to assist with the genetic problem the 
family may be confronting. To discuss “Genetics 
in Public Heaith Nursing,” we have Mrs. Hazel 
Dyson, who is not only a registered nurse but 
has a special interest in the field of dental re- 
search at the National Institute. 


GENETICS IN PUBLIC HEALTH NURSING 


Ti FUNCTIONS OF THE PUBLIC HEALTH 
NuRSE have been defined in many ways. At 
a recent meeting of the American Public 
Health Association much time was devoted 
to the discussion of recént trends in public 
health’ thinking (McKeever, et al., 1956) 
and the role to be played by the nurse in 
the solution of the health problems now 
confronting us (Leavell, 1956). Intrinsic 
disease is assuming more importance in 
these problems as at least two per cent of 
the general population has serious genetic 
illness (Neel, 1956). Fleck (1956), in de- 
fining the duties of public health nurses, 
states, “They function as the eyes and ears 
of all health services,” and are in “a stra- 
tegic position to collect epidemiologic data 
and identify relevant factors or help elimi- 
nate irrelevant ones.” In order to carry 
out these assigned functions the public 
health nurse will benefit by a knowledge 
of hereditary disease, the basic modes of 
inheritance, and the social factors in the 
community which may influence the pre- 
valence and distribution of hereditary dis- 
ease. This knowledge can be useful in 
case finding, referral planning, and locat- 
ing situations in the population with po- 
tential research value. 


Case Finding 


A knowledge of inheritance patterns of 
disease may be helpful in a screening pro- 
gram. If an individual is found to have 
an inherited disease, examination of other 
members of the kindred may reveal addi- 
tional examples of this disease, thus in- 
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creasing the effectiveness of the screening 
procedure. For example, if the mode of 
inheritance is recessive, at least the sib- 
lings of the initial case should be exam- 
ined. If the mode of inheritance is domi- 
nant, the nurse can trace the affected in- 
dividuals by history and home visits and 
help to establish the sibships that should 
be examined. These procedures can be 
modified for the sex-linked traits. 

We have used this knowledge in an eye- 
screening program for chronic simple glau- 
coma. Studies on this disease have shown 
that there is an increased incidence of 
glaucoma among close relatives of affected 
individuals (Westerlund, 1947) and that 
it is usually inherited as an autosomal 
dominant trait (Sorsby, 1951). Two pa- 
tients with chronic glaucoma were found 
during one of our routine eye surveys. 
The nurse then obtained a family history 
of eye disease, helped to establish the sib- 
ships in which glaucoma was most likely 
to occur, and arranged to have these peo- 
ple examined. Five additional cases of 
frank glaucoma and one glaucoma suspect 
were found. Two of these patients were 
discovered before they were aware of any 
eye trouble. By finding glaucoma in its 
incipient stages, it may be more suscep- 
table to treatment and the damaging ef- 
fects of prolonged intraocular pressure 
avoided. 

A similar procedure has been utilized in 
the detection of diabetes. Because the mode 
of inheritance of this disease has not been 
definitely established, history was obtained 
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from the initial patients about the occur- 
rence of diabetes, or the symptoms of dia- 
betes, among their relatives. All siblings of 
any person with a suspicious history were 
asked to report to the clinic for urine or 
glucose tolerance tests. At least one addi- 
tional case of this disease usually was found 
in the families of the initial patients. 

During the early stages of a dental ex- 
amination program it was noted that some 
of the children were tongue-tied. The 
teachers in the community reported that 
a considerable number of these children 
also had speech difficulties. It is not known 
whether the speech disorders were the re- 
sult of the tongue defect, but an examina- 
tion of the siblings and parents of these 
children showed a high prevalence of 
tongue-tie. These cases were referred to 
the speech therapist for evaluation and 
further study. 


Referral Planning 


Kemp (1956) states, “It is important for 
the social and public health authorities to 
know the number of people in their com- 
munities, who, because of hereditary dis- 
ease, are incapacitated and must be given 
social relief, to be treated, or to be placed 
in hospitals or institutions.”” A knowledge 
of which diseases are genetically deter- 
mined is most useful in planning public 
health and public assistance programs be- 
cause patients with these diseases usually 
require long-term treatment or social aid. 

In one community six families have 
come to our attention where both parents 
are heterozygous for the sickle cell gene. 
Thirteen children in these families have 
been hospitalized for varying lengths of 
time because of this illness.. Due to the 
frequent need for transfusions, all of these 
families have been forced ‘to call upon 
public facilities for medical and social aid. 
Several of these families have more than 
one member affected with sickle cell dis- 
ease. Fortunately, we have been able to 
refer these patients to a research facility or 
teaching hospital in the community for 
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care. In such instances, where several mem- 
bers of a family are affected with a heredi- 
tary disease requiring long-term treatment, 
it is advantageous to make arrangements 
with one facility for care of all the affect- 
ed members of the family. This eliminates 
the need for repeated referrals. Such an 
arrangement is particularly desirable in 
cases of sickle cell disease, where the onset 
of a sickling crisis may be a medical emer- 
gency requiring immediate hospitalization. 

In certain counties in the United States, 
the population is divided into more or less 
isolated social segments; therefore, mar- 
riages between persons with common an- 
cestry is fairly frequent (Beale, 1957). 
Many of these counties have a considerable 
load of hereditary disease that require an 
expenditure of public funds. It has been 
reported that harelip and cleft palate are 
common findings in Barbour County, West 
Virginia (Walraven, 1957). Many of these 
cases were drawn from one group of fami- 
lies. At least twelve residents of this coun- 
ty, with the same surname, were treated 
for harelip or cleft palate during the past 
year. The use of public facilities and the 
expenditure of public funds contributed 
to the treatment of these patients. 

The public health nurse may be the 
first professional person to approach a 
family in which hereditary disease exists. 
She may also be the first person to whom 
the family turns for information concern- 
ing hereditary illness. Because of the na- 
ture of hereditary disease and its transmis- 
sion through the germ plasm, it frequently 
carries many emotional and psychological 
problems (Kallmann, 1955). A failure to 
understand this fact may lead to tragic re- 
sults. The public health nurse, with know1- 
edge of genetics, will recognize the need 
for special guidance in these situations. If 
an heredity counselor is available, she may 
refer the family to him for advice. In most 
communities this service is not available, 
so the family is referred to private physi- 
cians or hospitals for guidance in these 
matters. 


Social Factors in the Community 
Influencing the Prevalence or 
Distribution of Intrinsic Disease 
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distribution of intrinsic disease. The long- 
er she works in an area, the more familiar 
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ease is familial. In the community, there- 
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crease because there may not be deleteri- 
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valent in some of our older stable com- 
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occasionally seen in Charles County, Mary- 
land; however, in adjacent Calvert County, 
extra digits at birth are a common occur- 
rence. 


When marriage patterns become very re- 
strictive in any area or for a given group 
of people, and these restricted patterns are 
continued over a period of several gener- 
ations, an isolate results (Sutter, et al., 
1957). In an isolate there is a chance that 
any two individuals who marry are related 
through some common ancestor, and, there- 
fore, the possibility exists that they share 
common genetic material. Isolates are not 
uncommon in this country. As examples, 
there are numerous small religious groups 
that permit marriages only within that 
religion. These groups remain relatively 
small and retain approximately the same 
genetic composition, as only a few new 
converts are admitted each generation. 


: Thus, after a time, nearly everyone is re- 


lated to everyone else. The Hutterites of 
the western United States and Canada and 
the Dunkers of Pennsylvania are examples 
of such groups. In the latter some striking 
genetic differences from the general popu- 
lation of approximately the same racial 
stock have been noted (Glass, 1953). 

Certain racial groups have formed pri- 
marily in the eastern part of the United 
States and are termed racial isolates. Some 
twenty-six of these groups have been iden- 
tified (Witkop, 1956, 1957). Their mar- 
riage patterns are limited as they are out- 
side the usual racial classifications of 
White, Negro, Indian, or Oriental. As a 
result these people have married within 
only a few families for generations and 
show a very high prevalence of intrinsic 
disease (Hursey, et al., 1956) . 


Public Health Nurses in 
a Research Program 


The Human Genetics Section of the Na- 
tional Institute of Dental Research has 
been conducting an investigation into the 
dental, medical, genetic and social aspects 
of a population isolate residing in Mary- 
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land (Witkop, et al., 1956). This group 
consists of about 5,000 individuals of Cau- 
casian, Negro and American Indian ances- 
try, who have been regarded as a separate 
racial class since before 1760. These peo- 
ple were not accepted into the white com- 
munity and did not consider themselves 
Negroes. As a result, they marry, for the 
most part, within fourteen surnames, of 
which only seven are common. The pur- 
pose of this study is to find all of the he- 
reditary disease present in this population. 

This study is divided into three phases. 
In phase one, public health nurses obtain 
genetic, social, and medical histories from 
each individual by interviewing all persons 
over sixteen years of age. They arrange 
these data by family groups and by sibships. 
In phase two, each individual receives a 
medical, dental and eye examination in 
the field. Blood, urine and saliva speci- 
mens are obtained for various tests. In 
phase three, selected individuals are 
brought into the Clinical Center for de- 
tailed studies. Analyses of these data are 
to be made by I.B.M. tabulation. 

Public health nurses were selected to 
participate in this investigation because 
their professional training and field ex- 
perience could be utilized in all phases of 
the study. They had sufficient knowledge of 
the signs and symptoms of disease to ob- 
tain an adequate preliminary medical and 
dental history. They could utilize their 
clinical training during the field examin- 
ations and hospital studies. One nurse had 
worked with these people previously, had 
established a good rapport with the fami- 
lies, and provided the necessary entree into 
the group. 

The nurses selected to participate in 
this program were given a four-week train- 
ing course at the University of Michigan 
and the National Institutes of Health. This 
program included introductory genetics, 
medical genetics, elementary statistics and 
interviewing techniques. This program was 
followed with a two-month period in the 
field under the supervision of an experi- 
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enced investigator. The study required 
that the nurses obtain a kindred chart, 
a household census, and a medical and 
social history of each family. The medi- 
cal history was taken in the form of 
a questionnarie covering 158 items. Be- 
cause all the hereditary diseases of the 
people were not known at the beginning 
of the study, it was necessary that both the 
medical and social interview be as open 
as possible to allow additional information 
to be obtained from the informant and re- 
corded on the questionnaire. The results 
of each pregnancy were recorded. 


Interviewing 


It soon became apparent that there were 
considerable variations in the economic 
and educational levels, even among sib- 
lings, in this group. The nurse endeavored 
to obtain the initial kindred and census 
data from the most responsible and best- 
informed person in the family group. This 
method of approach was of considerable 
importance as the attitude of the initial 
contact often determined the degree of co- 
operation she received from the rest of the 
family. The objectives of the study and 
the method of recording the information 
in code to protect the identity of the fami- 
ly was explained. Each member of the 
family over sixteen years of age was inter- . 
viewed separately, if possible. The infor- 
mation received from one individual was 
checked against that obtained from the sib- 
lings and parents. In this manner we fre- 
quently were able to obtain fairly reliable 
information on stillbirths, miscarriages and 
illegitimacy. 

The social information was then verified 
from birth and marriage records obtained ~ 
by the sociologist. The verified data was 
given to the geneticist who is constructing 
a kindred chart of the entire group. One 
of our most difficult problems is to iden- 
tify individuals, many with the same given 
name, in a group with only fourteen sur- 
names. The magnitude of this problem can 
be imagined when it is realized that in a 


104-year period, in one parish, 129 family 
“A” men married a group member in all 
but ten instances. Of these marriages, 40 
per cent were to family “A” women and 20 
per cent to family “B” women. Thus 92 per 
cent of the marriages were endogamous. In 
this same 104-year period, 17 per cent of the 
group marriages required ecclesiastical dis- 
pensation for relationship (Harte, 1957) . 
The large size of the families also makes it 
difficult to trace all lines of relationship. A 
direct estimate of family size from our sib- 
ship schedules indicates that the average 
woman had about 5.7 offspring between 
the years 1900 and 1950. These sibships 
ranged in size from none to twenty-two in- 
dividuals. 


Field Examinations 


During the summer months field exami- 
nations were conducted. Two trailers were 
equipped for medical examinations and 
one for dental examinations. It was the 
responsibility of the nurses to equip and 
maintain all examination facilities. Six 
recorders were trained and supervised by 
the nurses. It was the duty of the nurses 
to make appointments for entire family 
groups, collect blood, urine and saliva sam- 
ples, and administer phenylthiocarbamide 
taste tests. 

The results of these investigations show 
a large amount of hereditary disease among 
these people. The three most common in- 
trinsic diseases found to date are dentino- 
genesis imperfecta—171 cases, sickle-cell 
trait or disease—118 cases, and albinism— 
55 cases. Twenty-two other inherited con- 
ditions, or conditions in which genetic fac- 
tors are suspected, occur in this group. 


Heredity Counseling Problems 


We would like to raise several questions 
for discussion at this symposium concern- 
ing heredity counseling in isolate popula- 
tions. Since the initiation of this study 
the subjects of this investigation have be- 
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come aware that their hereditary diseases 
are somewhat unusual. Many questions are 
put to us by these people, the local physi- 
cians and the public health authorities. 

In one family the parents are at least 
third cousins. The mother has an exter- 
nal ear defect and dentinogenesis imper- 
fecta. She has had three children and is 
expecting a fourth. All three children have 
dentinogenesis imperfecta. Two have de- 
fects of the external ear which is transmit- 
ted as a dominant trait. Two are also deaf- 
mutes and require special schooling. Two 
of the father’s maternal uncles are also deaf 
mutes. The county health officials ask us 
if the mother should have more children. 

A 38-year-old woman in her eighteenth 
pregnancy asks our opinion about steriliza- 
tion. Two of her children are albinos. The 
family is barely able to subsist on an in- 
come of $42.00 a week. The family physi- 
cian recommends sterilization, but this con- 
flicts with her religious teachings. 

A mother with thirteen children decrys 
the fact that six of them must go through 
life with brown stubs in place of teeth. 

In sharp contrast to the above situa- 
tions, an albino woman confided to the 
nurse that her greatest desire was to have 
an albino child, but that matings with at 
least three spouses had produced only nor- 
mal or deaf-mute children. 

The questions we would like to raise 
are: Does the heredity counselor present 
the facts about the risks involved and let 
the individuals decide upon a course of 
action, or does he recommend that certain 
measures be taken? What advice is to be 
given to young people contemplating mar- 
riage within an isolate group? The answers 
to these questions involve counseling of an 
entire population rather than individuals 
when the facts of social and religious re- 
strictions make it difficult to find an ac- 
ceptable marriage partner outside the 
group. At least 77,000 people in this coun- 
ty are members of such racial isolates and 
are faced with this problem. 
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DISCUSSION 


CHAIRMAN BucHer: This is a fascinating 
presentation of the most intriguing informa- 
tion. One can’t help but reflect on the factor 
in this whole problem which has not previous- 
ly been mentioned—that of the social values 
in a given society of what we call anomalies or 
defects which sometimes may not necessarily be 
disadvantageous to the individual, depending 
on the attitudes and the value schemes of his 
own society. I was thinking of an instance in 
my own acquaintance. In West Central Africa 
having twins is almost the ultimate family dis- 
aster, so you do not find twins. Invariably either 


one or both will be killed immediately. On the 
other hand, among the tribes in Uganda, on the 
eastern side of the Continent, no greater distinc- 
tion can befall the father of a family than to 
be the father of twins. If a man fathers twins, 
he may take the name of Asumani and may 
carry that name throughout his life as a great 
badge of distinction. 


This paper is open for discussion and ques- 
tions. I'm sure there are bound to be many 
questions which are suggested by this very in- 
teresting collection of data. 


Dr. Joun D. Rater: At the Psychiatric In- 
stitute under Dr. Kallmann we are making a 
similar survey of a different kind of isolate, 
made up of deaf people in New York State: 
people who have been born deaf, or people 
who have become deaf in very early childhood. 

Of course this group tends to intermarry and 
tends to make a value out of a defect,.and here 
we find some of the same problems that Mrs. 
Dyson found. I wonder specifically if she could 
tell whether there was a specific relationship 
between albinism and deafness in the group 
in Maryland. 


Mrs. Dyson: No, there is none. 


Mr. Freperick Osnorx: | wonder if Mrs. 
Dyson got any impression as to whether the 
people in this group would accept advice and 
would be amenable to voluntary steps to act on 
your advice. 


Mrs. Dyson: Yes, I think so, in some cases, 
but actually we don't feel that we're qualified 
to give them definite advice. But we do believe 


they have confidence in us because they usually 
come to us first. We then like to follow through 
and go back to see them so we can establish 
good relations with them for further work. 


CHAIRMAN Bucuer: I had the impression 
from the material of this presentation that 
these isolate societies, for the most part, tend 
to be in areas where the general level of med- 
ical care may be below that of most of the 
country, and certainly below that enjoyed by 
many urban populations. 

Heredity counseling would seem to require 
a rather sophisticated medical and nursing pro- 
fession, and I think it’s not unfair to say that 
most of the practicing medical profession at 
the present time—those who graduated a cer- 
tain number of years ago—do not have the 
technical background in genetics to appreciate 
all these problems. Perhaps the people who 
need counseling to the greatest extent are the 
ones who have the least access to such counsel. 
Is that the case, or not? 
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Dr. Witkxor: One large group lives right 
next to Bowman Gray Medical School. Quite a 
few of these people that we're dealing with are 
not too far from Johns Hopkins. Part of the 
isolate we are investigating resides in the Dis- 
trict of Columbia, but, for the most part, these 
isolates are fairly remote from any counseling 
facilities. Some groups are fairly close to Ohio 
State, and some near the University of Penn- 
sylvania. In the southern part of the country 
the people frequently do not have adequate 
medical care, especially the Negro population. 
These people are often classified or lumped 
together with the Negro population. That is 
not invariably true, because some of them go 
as white in the census figure. However, for the 
most part, many of them in the Appalachian 
Chain are in remote areas. In no place do these 
populations constitute more than 10 per cent 
in one county except in certain areas in the 
Carolinas where they may be as high as 70 per 
cent. 


Dr. F. Gurrmacner: Of course, if 
you are going to give advice and it’s negative 
advice, that means sterilization or contracep- 
tion. Are there facilities in these areas where 
such advice can be carried out? 


Dr. Wirkor: In some of these areas some 
of the people are not of an economic or cul- 
tural level to accept that advice. Also in some 
of the groups it will conflict with their religious 
teachings. So, rather than give them any posi- 
tive advice, we have been referring them back 
to their physicians with whatever burdening 
questions they have. The trouble is that the 
physicians turn around and call us for genetic 
information. 


Bucner: We will continue with 
our next paper, which goes back into an area 
where morphology is present as a genetic mani- 
festation, but we also have the intermingling 
of a great deal of the functional. Dr. Victor 
McKusick is here to present his paper on “Ge- 
netics in Relation to Cardiovascular Diseases.” 


GENETICS IN RELATION TO 


CARDIOVASCULAR DISEASES 


Vicror A. McKusick, M.D. 


Associate Professor of Medicine 


Johns Hopkins University School of Medicine 


Ix 1745 Lancisi remarked on the occur- 
rence of aneurism of the heart, his term 
for cardiomegaly, in male members of three 
generations. Over a century earlier Peter 
Forestus had described a familial incidence 
of cerebral hemorrhage. In his magnum 
opus, Morgaeni described the cerebral hem- 
orrhage of one Zani whose father had like- 
wise died of “apoplexy.” In moments of 
gloom, I think we are very little removed 
from the position of these writers of two 
and three centuries ago: Heart diseases 
tend to “run in families.” My charge in 
this symposium, as I interpret it, is to sur- 
vey in birds-eye manner how much further 
ahead, if at all, we are. 

Probably all would agree that some gene- 
tic influence is involved in the pathogenesis 
of all four of the major varieties of cardio- 
vascular disease: congenital malformations 
of the cardiovascular system, rheumatic 
fever, hypertension, and atherosclerosis, in- 
cluding coronary artery disease. Clearer 
operation of genetic factors is seen in the 
rare varieties of heart involvement occur- 
ring as part of tuberous sclerosis, the syn- 
dromes of Marfan and of Hurler, glycogen 
disease of the heart, progressive muscular 
dystrophy, myotonic dystrophy and Fried- 
reich’s ataxia. But we will confine our re- 
marks to the Big Four. 

For many reasons, the genetic factor is 
extraordinarily difficult to study in these 
disorders. Probably in no other major 
category of disease is multifactorial causa- 
tion so complex. The multiple factors are 
both environmental and genetic. Obvious- 
ly to state that genetic factors of some sig- 
nificance are involved in rheumatic fever 
does not deny the role of the streptococcus. 
To say that heredity is significant in athero- 
sclerosis does not deny the significance of 


diet. To point out a genetic factor in con- 
genital heart disease does not exclude the 
important role of the intra-uterine environ- 
ment, e.g., with reference to maternal in- 
fection. 

The two biggest of the Big Four, hyper- 
tension and atherosclerosis, are not inde- 
pendent operators. Each potentiates the 
other and study of one must take the other 
into consideration. 

In the case of rheumatic fever, heredity 
presumably determines why only certain ol 
those individuals exposed to the appropri- 
ate streptococcus develop the disease. Were 
there a method for identifying the genetical- 
ly susceptible individual, it might be pos- 
sible to provide more economic and effec- 
tive prophylaxis, especially to individuals 
in high-risk environmental situations such 
as barrack life. It would be of great inter- 
est, both theoretical and practical, to know 
what distinguishes the “rheumatophilic” in- 
dividual from the general population and 
to know the mechanism of the genetic en- 
hancement of susceptibility to rheumatic 
fever. 

Although there are data which appear to 
leave no doubt of a genetic factor in this 
disease, rheumatic fever illustrates how easy 
it is to misinterpret certain observations as 
indicating a genetic basis. The idea ema- 
nated from Boston a few decades ago that 
persons with red hair, fair skin, freckles and 
blue eyes are more susceptible to rheumatic 
fever, presumably because of genetic con- 
stitution. This conclusion was probably 
based on the character of the Boston popu- 
lation at that time. Beginning in the mid. 
dle of the last century, large numbers of 
Irish families immigrated. They lived un- 
der crowded and undernourished circum- 
stances ideal for the development of rheu- 
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matic fever. Later as Irish immigration 
waned and the Irish already in Boston be- 
came more prosperous, immigration from 
southern Italy and Sicily increased. Families 
of Italian origin took over the cold-water 
flats, crowded living facilities and pick-and- 
shovel work. Pari passu the complexion of 
rheumatic fever in Boston changed, quite 
literally. 


In recent years several excellent studies 
on the genetics of congenital malforma- 
tions of the heart and great vessels have 
established the following generalizations: 


1. An aggregation of cases in sibships 
occurs such that the incidence of cases 
among the sibs of probands is on the aver- 
age increased 10 to 15 times over that in 
the general population and in the case of 
some types of malformation, 40 times. 

2. The consanguinity rate is increased 
in the parents. 

3. Congenital malformations of the 
heart occur rarely in two successive genera- 
tions. 

4. There is some increased concordance 
in monozygotic twins as compared with 
dizygotic. 

5. There is an increased incidence among 
the first cousins of the probands. 

6. About one-fifth of the cases, regardless 
of the specific type of the cardiovascular 
malformation, show other congenital mal- 
formations. 

There is not complete agreement as to 
how much intrafamilial similarity there is 
in the variety of malformation. 

Two general observations may be made. 
It is essential to consider the precise type of 
malformation separately. The genetic factor 
appears to be less important in some mal- 
formations, such as simple ventricular septal 
defect, than in others, such as pure pulmo- 
nary stenosis or patent ductus arteriosus. 
Intrafamilial similarities are more striking 
for some. Some malformations, specifically 
coarctation and patent ductus arteriosus, 
are at times transmitted through successive 
generations. As a result of the large con- 
centrations of congenital heart cases in 
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places such as Paris (1), London (2) and 
Baltimore (3), excellent empiric risk figures 
are becoming available. 


TABLE I 


CROSS-BFAK IN CHICKENS 


Sporadic 


Incidence 


After 40 mgm/ege 
ethyl carbamate 


Breed 


White I eghorn 6.8%, 


25.4%, 


HARELIP AND CLEFT PALATE IN MICE 


Sporadic 
Incidence 


After Cortisone 

Strain to Mother 
100%, 
18.7% 


(After Landauer) 


A second point: one is reminded of the 
work of Landauer and others (Table I), 
who can produce congenital malformations 
with teratogenic agents with varying facili- 
ty depending on the genetic strain of the 
experimental animal. Ethyl carbamate 
produces cross-beak in 6.8 per cent of 
white leghorns and 25.4 per cent of black 
Minorca. Comparing two strains of mice, 
one with a 5 per cent sporadic incidence of 
cleft palate and harelip and another with a 
0.2 per cent incidence, it is found (4) that 
cortisone produces a 100 per cent incidence 
in the 5 per cent sporadic group and only 
18.7 per cent in the other. Genetic and 
intrauterine environmental factors may well 
collaborate in the production of congenital 
malformations of the cardiovascular system, 
as in other congenital malformations (11) 
—one is reminded immediately of Mon- 
golism. 

The chart in Figure I is intended to indi- 
cate some of the factors responsible for 
atherosclerosis. I do not apologize one 
whit for its complexity, since this is the 
nature of the problem and this chart is 
doubtless already a gross over-simplification. 
Both the environmental and genetic factors 
are multiple. The proportions of each 
varies from case to case. Stress may con- 
tribute to hypertension and possibly even 
to hypercholesterolemia, both of which ac- 
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celerate atherosclerosis. Diet, by reason of 
excess fats or the wrong kind of fat, per 
haps by reason of deficiencies of pyridoxine, 
and possibly by other mechanisms not now 
known, may contribute to atherosclerosis. 
The genetic predisposition to atherosclero- 
sis may operate through many avenues. 
Diabetes with its associated defect of lipid 
metabolism is one mechanism or perhaps a 
cluster of genetic mechanisms. Parentheti- 
cally, diabetes, per se exceedingly difficult 
of genetic analysis, illustrates how much 
more complex is the problem of athero- 
sclerosis, to which it is but one contributing 
factor. 

Probably variations in the pattern of dis- 
tribution of arteries, such as the coronary 
and the cerebral, are to some extent genetic- 
ally determined. These variations may be 
critical in determining the clinical effects 
of thrombosis and possibly some varieties 
may predipose to atherosclerosis through 
hemodynamic peculiarities. Accumulation 
of data on intrafamilial similarities of 
coronary or cerebral arterial patterns is diffi- 
cult, requiring, as it does at present, necrop- 
sy determination. Wilkinson (13) postu- 
lates that atherosclerosis is “a process in 
which an inherited defect of arterial struc- 
ture permits the development of placques 
under the influence of secondary factors, 


such as hypertension, renal disease, and 
certain hormone imbalances.” He pictures 
this arterial abnormality as “an inherent 
defect at the junction of the intima and 
media.” This suggestion should stimulate 
productive work. It is known that the 
coronary arteries of the male have a greater 
intimal thickness than those of the female 
from the early stages of development. Some 
families have a genetic defect of lipid me- 
tabolism, leading to hypercholesterolemia, 
in such pronounced form that it is possible 
to analyze this factor which overshadows 
the others. Reference is made to the work 
of Adlersberg (5), Wilkinson (6), and 
others (7). A genetic defect in the plasma- 
clearing mechanism is only speculative. 
There are other factors which influence 
blood lipids but are not covered in Figure 


‘1, e.g., exercise and hormones. 


The family history is of utmost impor- 
tance in diagnosing coronary artery disease, 
let us say in a young man with chest pain, 
and in the planning of a dietary or other 
program for an individual or a family. In 
a recent joint report (8) the statement was 
made: “The evidence at present does not 
convey any specific implications for drastic 
dietary changes, specifically in the quantity 
or type of fat in the diet of the general 
population, on the premise that such 
changes will definitely lessen the incidence 
of coronary or cerebral disease.” However, 
the report does state: “These conclusions 
obviously apply to the general population, 
and not to patients or to individuals with 
a strong family history of early deaths from 
cardiovascular disease.” One is reminded 
of the well-known story of the man accused 
of stealing a jug: “Why, I have never as 
much as seen that jug; furthermore, it was 
cracked anyway.” 

The young coronary artery patient has 
been the object of study by several groups, 
including Yater (12) who used an army 
population, and by Gertler, White and 
others (9) who used a hospital and private 
practice population. Such studies demon- 
strate peculiarities which may have a gene- 
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tic basis. For example, Gertler and_col- 
leagues (9) found a deficiency of ectomor- 
phic individuals in the young coronary 
population. 

For prognosis and prevention, we should 
have information on what the young coro- 
nary victim looks like as a child and teen- 
ager. For this reason, we have undertaken 
to focus on the children of young coronary 
patients as much as on the proband. 

In essential hypertension we again en- 
counter the problem of multifactorial 
causation which is probably in part en- 
vironmental, in part genetic. There is some 
reason to think that blood pressure is a 
continuous variable, which is age and sex 
dependent. The state we choose to desig- 
nate hypertension is the arbitrary trunca- 
tion of a distribution curve. 

As in the case of atherosclerosis, in which 
the genetic factor is easiest to demonstrate 
in young coronary artery patients and in 
patients with a striking lipid defect over- 
shadowing all other factors, so in hyperten- 
sion the neatest category for study would 
appear to be malignant hypertension, that 
is, accelerated phase of essential hyperten- 
sion. Some workers find a striking family 
history of hypertension in the majority of 
cases of malignant hypertension; when such 
a history is absent, primary renal disease or 
similar specific cause of the hypertension is 
suspected. (The results of some other work- 
ers are not in agreement, however.) 


Pharmacology has two major divisions. 
One concerns itself with the question of 
whether a given drug is effective, the other 
with the mechanism of drug action. In 
clinical genetics we have a comparable 


dichotomy: Is there a genetic factor in a 
given disorder? What is the mechanism by 
which a genetic factor operates in the pro- 
duction of a given pathophenotype? 

In our department Humphreys has re- 
cently demonstrated, by an ingenious meth- 
od, the heritability of a tendency to hyper- 
tensive toxemia of pregnancy. He studied 
100 toxemic women who were themselves 
born in the Johns Hopkins Hospital, and 
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whose mothers, by reason of the latter fact, 
were observed at that hospital during at 
least one pregnancy. When he compared 
this group with a similar group of 100 non- 
toxemic women, likewise born in the Johns 
Hopkins Hospital, Humphreys found an 
incidence of hypertensive toxemic over 24% 
times greater in the mothers of toxemic 
daughters than in the mothers of normo- 
tensive daughters (Table 2). 


TABLE 2 


Numberin Experienced Born of Toxemic 
Group Toxemia Pregnancies 


Probands 100 


Controls 100 


Thus, a familial and very likely a genetic 
factor has been demonstrated, but what is 
its mechanism, how do the toxemic lines 
differ from the non-toxemic lines? 

Another colleague of mine, Caroline 
Bedell Thomas (10) has proposed certain 
guideposts in the prevention of heart dis- 
ease of the hypertensive and atherosclerotic 
types. These guideposts are derived from 
the experience of others and from her own 
in the study of Johns Hopkins medical 
students. Dr. Thomas grades the proba- 
bility of developing cardiovascular disease 
in four classes, depending on the parental 
history for hypertension and coronary artery 
disease and on certain traits displayed by 
the individuals. These traits probably also 
have, in considerable degree, a genetic basis. 
Inexact and empiric as it is, this type of 
approach is one of the best we have for 
guiding preventive measures at the clinical 
level, that is, at the level of the individual. 
In effect, it is an attempt to place on a more 
concrete basis that vague quantity known 
as “clinical judgment.” A genetic assess- 
ment enables the susceptible individual to 
be pin-pointed and prophylactic measures 
to be arrived more effectively. 

There is a prevalent conception that 
demonstration of a genetic factor means 
that treatment is hopeless. It is not neces- 


. Sary to point out to this group that such 


34 


pessimism is unwarranted, that the ability 
to identify genetic susceptibles is the most 
promising attack on many of the major 
illnesses with which mankind is presently 
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So 


CHAIRMAN BucuHer: We have a very few 
minutes here for additional discussion and 
questions. 


Dr. McKusick: | am prompted to ask Dr. 
Warkany whether he investigated the family 
history of cleft palate due to aminopterin, or 
whether the family history in any of these 
aminopterin-induced abortions has been looked 
into. 


Dr. WarKANy: I did not ask about cleft 
palate in this family as yet. At the time this 
child was born the conditions were not favor- 
able for obtaining a good family history. How- 
ever, I would like to say one word about the 
concept that teratogenic factors just increase 
the incidence of malformations that occur in 
certain stocks spontaneously and sporadically. 
You showed Dr. Fraser’s figures where this 
seems to be borne out, since in the strain of 
inbred mice where cleft palate occurs spon- 
taneously a higher incidence was produced by 
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afflicted, and that solutions to these prob- 
lems through preventive medicine will be 
closer when characterization of the genetic 
factor is complete. 
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cortisone than in the strain that does not show 
these anomalies without treatment. This to my 
knowledge has not general significance. We 
have Dr. Fraser and Dr. Kalter here, who can 
discuss that much better, and I wonder if they 


could say something about that point. 


Dr. H. Katrer: First, it should be remem- 
bered that the spontaneous anomaly occurring 
in the A strain of mice is cleft lip with or with- 
out cleft palate, whereas the cortisone-induced 
malformation is cleft palate without cleft lip, 
and that the embryogenesis of these conditions 
is different from each other. Second, although 
the A strain is more susceptible to cortisone- 
induced cleft palate than are the DBA and 
C57BL/6 strains, which do not have spontane- 
ous cleft lip, A mice are not always more sus- 
ceptible than the latter strains to the cleft 
palate-inducing properties of teratogens, as has 
been shown by our recent experiments using 
riboflavin deficiency. 

A clear though not always recognized mor- 


phological and embryological distinction exists 
between cleft lip versus cleft palate, which may 
not always exist between other spontaneous 
and induced anomalies that closely resemble 
each other. But until the detailed pathogenesis 
and morphology of the similar conditions is 
worked out, it is not legitimate to assume that 
the teratogen has merely increased th einci- 
dence of the spontaneous malformation. 


CHAIRMAN Bucner: 1 don't think that any- 
one could very successfully dispute the value of 
as many accurate observations as possible in 
the family history with respect to any of these 


matters. 


Dr. ALLEN: I don’t think this matter should 
be left very definitely one way or the other. 
There is a wealth of information from experi- 
mental genetics about production of defects as 
phenocopies in just those strains that are ge- 
netically disposed to the same defects spontane- 
ously. There are therefore grounds for assum- 
ing a predisposition, as well as for questioning 
it, in any particular instance of defect. 

Comment: In Dr. Warkany and Dr. Kalter 
and Dr. McKusick, I see a tendency toward an 
all-or-none type thinking, which is not good 
for consultant purposes. Very often, it seems 
to me, heredity is assigned causation by default. 

If the investigator or the counselor has failed 
to recognize that they have a case where they 
can't identify anything genetic, that is, a family 
history, do you have any assurance at all, if 
you can identify neither family history nor 
etiologic environmental agents, in saying that 
it isn’t going to happen again? In other words, 
you are as much in the dark with the environ- 
mental agents as you are with the so-called 
genetic factors. 

As to the aminopterin-induced abnormality: 
if you can identify something environmental 
that is unusual, are we any more certain that 
we may ascribe with justification anything that 
may happen to the environmental than to the 
genetic? 


Dr. Grass: ! dislike to refer to my own 
work, but since the challenge has been thrown 
out I would like to point out that there are 
cases in genetics which have been studied for 
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many years and which show very clearly indeed 
that the ability for the production of various 
kinds of abnormal growth is dependent upon 
the presence of a particular genetic basis. Let 
me refer the commentator to a paper published 
just two weeks ago in Science. 


Dr. C. Nash Hernpon: I would like to ask 
if these two concepts are in any way mutually 
incompatible. 


Dr. Grass: Not at all. 


Dr. Herndon: It seems to me that, if one 
considers the question of penetrance of genes, 
it is not unlikely that environmental stress of a 
wide variety of types could bring a gene normal- 
ly not penetrant into a penetrable state, and, 
similarly, that one might induce a clinically 
indistinguishable effect by a teratogenic agent. 


Dr. Porrer: I'd like to change the subject 
just a little bit and comment on one of the 
tables Dr. McKusick showed in relation to the 
babies who were born of toxemic pregnancies. 
I would like to know whether they have sepa- 
rated the two types of toxemia. I think it’s gen- 
erally accepted that you have one form, pre- 
eclamptic toxemia, which differs from hyper- 
tensive toxemia, and if you lump the two to- 
gether you probably get into a state where you 
have relatively little information. 

Is this hypertensive toxemia? And if it is, 
is it primarily a manifestation of the importance 
of a hypertensive background rather than toxe- 
mia proper? Is it preeclamptic toxemia, or is it 
a combination of both? 


Dr. McKustck: I would like very much to 
go over all these data with you, but in general 
the hypertensive toxemia for the purposes of 
this study was defined in terms of blood pres- 
sure only, and diastolic blood pressure in ex- 
cess of 90 was the criterion. Systolic blood 
pressure was not used because of apparent 
variability on exogenous bases. No one was 
included in the study who, by any evidence, 
was a chronic hypertensive on any other basis, 
such as pyelonephritis. 

Another aspect of the study was a follow-up 
on the mothers of these women, done exclusive- 
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ly, with the obvious difficulties, through the 
unit records of the patients which, of course, 
meant that every visit to the hospital was in- 
corporated in the same record. So 60 or 65 
per cent in each group had ten-year follow-ups, 
and something approximating half that figure 
had 20-year follow-ups. There is a statistically 
significant greater incidence of hypertension in 
the mothers of toxemic daughters. There also 
is, however, this same situation in the toxemic 
mothers of normal daughters, and I think this 
fits together. We interpreted this finding as 
indicating that hypertensive toxemia of preg- 
nancy is one expression of a familial tendency 
to hypertension of the more conventional, or 
perhaps the regular, variety. 


CHAIRMAN Bucuer: I think that this brings 
us to the end of our allotted time for the morn- 
ing session. I'm sure that I speak for everyone 
here in thanking our speakers for their gen- 
erosity and helpfulness and labor in laying 
before us all of this extremely interesting and 
valuable material and comment. 

Now, I hope that perhaps Mr. Osborn may 
have a suggestion as to the next order of 
events here. 


Mr. Ossorn: The next order of business is 
lunch. We want everybody to know that there's 
a buffet luncheon downstairs, to which every- 
one is invited and to which we all may help 
ourselves. 


Afternoon Session 


Chairman: Bentley Glass 


CHAIRMAN Gass: I think the setting for the 
panel's consideration this afternoon has been 
laid very well by the program of the morning. 
I would like to say one thing before I ask the 
first person on the panel to present his opinion 
on the subject announced. 

At Stanford this summer in an address that 
I was asked to give on the responsibilities of 
biologists, I made a rash statement to the effect 
that the biological discoveries of the next 
decade or so were likely to be as revolutionary 
in their impact on society as the developments 
of the atomic physicists during the past few 
decades. But I didn’t go into any analysis or 
discussion or description or prophetic intona- 
tion to spell out what these revolutionary dis- 
coveries in biology that are just around the 
corner might be. The newspaper reporters, 
hopping on this and thinking that this would 
surely be news, were very much distressed that 
I wouldn't take on the role of a prophet. 

Here, in a smaller company, where I hope 
no newspaper reporters are listening in, I might 
be somewhat more rash, because I think it's 
relevant to this topic of heredity counseling. 
I think we can’t look just at the situation as it 
exists at the present time and at the problems 
that confront those who want to give advice 
in respect to heredity to inquirers. We have 
also necessarily got to look 10 or 20 years ahead, 
if we can with reason do that, and begin think- 
ing about the problems that are going to face 
heredity counseling then, and what responsi- 
bilities will rest upon those who take on this 
role. 

I might suggest, for instance, that the impact 
of effective control over conception—the devel- 
opment of new steroid pills which can produce 
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complete, temporary abeyance of menstruation 
—is one thing that is going to alter the picture 
very considerably in this and related fields of 
population problems. Not only is this harm- 
less and effective contraceptive going to bring 
about a very radical change, but the techniques 
of artificial insemination which have been so 
well developed by the cattle breeders offer pos- 
sibilities again with respect to the human popu- 
lation that raise legal and ethical problems that 
the heredity counselor is also certain to become 
concerned with. 

I often think that it is a good thing, perhaps, 
that Lysenko was in power in Soviet Russia 
during the days of Stalin, who had a certain 
desire to see his own offspring live after him. 
The possibilities of freezing semen and using 
artificial insemination after considerable peri- 
ods of time raise possibilities that perhaps the 
science fiction writer has dealt with but that we 
might actually have had to face up to. 

And then, if there is any credence to be 
placed at all in the reports of artificial parthe- 
nogenesis in mammals—(I'm not referring to 
the discussion that took place in the newspapers 
in Great Britain last year but rather to the ex- 
periments of Pincus and Chang with rabbits)— 
if parthenogenetic rabbits have been produced 
—then it would seem theoretically that there 
can be no reason why parthenogenesis couldn't 
be employed in the human species, too. This 
also raises questions that may lie ahead of us 
in the future. 

This month in the proceedings of the Nation- 
al Academy of Sciences there is a paper on 
the separation by electrophoresis into male- 
determining and female-determining elements 
in the spermatozoa of the rabbit, not with com- 
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plete efficiency but with sufficient efficiency so 
that if the method can be applied to human 
semen it seems possible that artificial control of 
sex determination is not too far around the 
corner. What kind of advice are we going to 
give when we are faced with problems in this 
area? 

And last summer there was an even more 
startling announcement from biologists in 
France, who reported that, by inoculating into 
the eggs of young ducklings of one genetic 
strains of ducks an extract of desoxyribose 
nucleic acid from a different strain they were 
able to bring about a transformation of the 
genetic type. This has not been confirmed yet. 
Whether actual transformation of genes or of 
the effects of genes can be brought about in this 
way is not clear, but with recent developments 
and methods of artificially synthesizing the 
hereditary material of bacteria it seems certain 
that within a few years we will have a much 
better knowledge than we do now of the chemi- 
cal structure of the hereditary material. And 
if a transduction is a phenomenon that you can 
find in higher animals as well as in bacteria, it 
seems possible that we might eventually be 
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Was IT IS DESIRED TO ORGANIZE AN HE- 
REDITY COUNSELING SERVICE the first ques- 
tion asked is: “What facilities are needed 
to organize such a service?” This is not an 
easy question to answer because local situ- 
ations vary greatly. As a partial answer | 
submit the conclusions I have reached 
from my own experience in organizing an 
heredity clinic at the University of Michi- 
gan. 

Personnel is the most important factor 
in any effective counseling service, so let 
us first consider the staff. At least one staff 
member of the service must, of course, be 
thoroughly versed in human genetics. This 
geneticist must be competent to analyze 
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substituting desirable for undesirable genes in 
the germ cells of certain genotypes. 

These are problems that I'm sure the mem- 
bers of the panel are not likely to want to 
discuss this afternoon. I just suggest that 
heredity counseling is, in the next few decades, 
going to steer into stormy waters. If we can 
give some thinking to these problems in ad- 
vance and clear up questions of our own ethics 
in relation to such things, we may be better 
prepared when the time comes. 

The questions which have been posed to our 
panel this afternoon relate to the problems of 
heredity counseling as the problem now exists, 
and I feel sure that within this area we will 
still have quite enough to dispute about this 
afternoon. We should all have a sufficiently 
lively time. 

The first speaker is Professor Lee R. Dice, 
who, more than any other, I think, was instru- 
mental in the establishment of the work in 
human genetics that has developed to such a 
splendid extent at the University of Michigan. 
Professor Dice is going to discuss the structure 
of heredity counseling services. 


Lee R. Dice 
Department of Zoology 
University of Michigan 


family pedigrees and to ascertain, so far 
as may be possible, the mode of heredity 
of the trait or traits in question in each 
particular kindred under consideration. 

Many of the questions asked of a coun- 
seling service pertain to medical traits. 
Diagnoses of the affected members of each 
kindred must be obtained or verified. The 
presumed normal members must usually 
be examined also in order to be certain 
that no affected individual is mistakenly 
classed as unaffected. These diagnoses and 
examinations require the services of one 
or more physicians, who often must be as- 
sisted by clinical laboratories of various 
kinds. 


The minimum professional staff of an 
heredity counseling service is, consequent- 
ly, one human geneticist and one physi- 
cian. Neither of these persons need neces- 
sarily work full time in providing counsel- 
ing service, but they must be able to work 
together as a functioning team. The most 
favorable situation is where the heredity 
counselor is at the same time both a hu- 
man geneticist and a doctor of medicine. 
Unfortunately, very few persons have this 
combined training. Usually, therefore, the 
geneticist must be a different person from 
the physician. 

Not every geneticist with special train- 
ing in human heredity nor every physician 
will make a successful genetic counselor. A 
broad sympathy with human frailties is 
needed as well as knowledge of the wide 
distribution of human defects. The coun- 
selor must be able to give due weight to 
all the hereditary features of each kindred 
which comes to him for advice. He must 
be able tactfully to call attention to the 
average and to the superior heredity which 
the family carries as well as the particular 
defect which has brought the family to his 
attention. 

In addition to the professional staff of 
geneticist and physician, an heredity clinic 
needs a secretary to copy and file records, 
answer correspondence, make appoint- 
ments, and otherwise keep the work run- 
ning smoothly. A laboratory assistant to 
draw pedigrees, make photographs, type 
bloods, and do other related types of labo- 
ratory work can be of great help. For cer- 
tain kinds of study there may also be need- 
ed a field worker who can visit relatives 
in their homes and make appointments for 
certain of them to come to the clinic for 
examination or for the physician to exam- 
ine them in their homes, if this is possible. 

An heredity counseling service need not 
always be organized as a special adminis- 
trative unit. Counsel in heredity is being 
given by a number of human geneticists 
who are not associated with any organized 
counseling service. Cooperation with one 


39 


or more physicians is nearly always re- 
quired, A disadavantage of such an ar- 
rangement is that, lacking a formal organ- 
ization, the service will probably be dis- 
continued when either the geneticist or the 
cooperating physician is unable to contin- 
ue. A handicap is that the geneticist may 
find difficulty in securing access to all the 
confidential medical information he may 
need to complete his pedigree analyses. 
Furthermore, such cooperative undertak- 
ings must usually be on a part-time basis 
for the staff members and one or more of 
them may find difficulty giving the work 
the attention it needs. For these reasons, 
I strongly recommend that every heredity 
counseling service be organized on a perm- 
anent basis with adequate staff to provide 
the needed service. 

The most favorable location for an he- 
redity counseling service is in association 
with a well-equipped hospital. The He- 
redity Clinic of the University of Michi- 
gan operates as a unit of the University 
Hospital and has the same position as any 
other of the hospital clinics. This favor- 
able administrative location gives the staff 
of the clinic access to the hospital records, 
use of the clinical facilities of the hospital 
laboratories, and freedom to ask advice 
from any of the members of the hospital 
professional staff. Conversely, the hospital 
staff may easily refer their patients to the 
Heredity Clinic for advice about heredity. 

Financial support for any heredity coun- 
seling service is difficult to secure. Few per- 
sons would be willing or able to pay the 
considerable expense required to make the 
necessary examinations and diagnoses of 
their relatives before dependable advice 
about their heredity could be given. Those 
families most in need of genetic advice 
often are the very ones least able to pay 
for it. Furthermore, many of those indi- 
viduals who greatly need counsel about 
their heredity are so little interested in the 
subject that they would refuse to pay any 
fee at all. 

The Heredity Clinic of the University 
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of Michigan is supported through the 
Medical School as a part of the training 
of medical students and to provide mate- 
rial for research in human genetics. He- 
redity counseling services elsewhere are 
supported in various other ways. 

This problem of financial support for 
heredity counseling needs much careful 
consideration and experiment. Probably 
the problem will be solved differently by 
different communities. 


Human heredity actually is a phase of 
public health. The heredity of the popu- 
lation should be of at least as much con- 
cern to each commonwealth as are infec- 


CuairMAN Gass: To keep our discussion 
focused on the entire presentation of the panel, 
I think it will be better for us to reserve the 
main discussion until after the presentation of 
topics. But we can take time, as each speaker 
concludes, to ask any questions for specific 
clarification. 

The second speaker on the panel is the man 
directly responsible for the development of the 
Department of Human Genetics at the Uni- 
versity of Michigan, Dr. James V. Neel. 

My own most intimate period of acquaintance 
with Jim Neel was when he was struggling with 
something that had gotten into his Drosophila 
stock that was making genes mutate at a fan- 
tastic rate. Whether it was a gene that was 
doing this, or, as we might now suspect, some 
kind of a virus that had gotten in there and 
become attached to the chromosome, no one 
can say. But, from very interesting work on 
Drosophila, Dr. Neel decided that he wanted 
to go into the field of human genetics. He 
had the courage to relinquish an established 
program in the genetics of Drosophila and en- 
ter medical school as a student to prepare him- 
self for an ambivalent kind of career in human 
genetics. 


I think it’s rather interesting that among 
those who are on this panel I believe the 
majority started out as workers on some more 
lowly organism than Homo sapiens. And per- 
haps that is a good thing—not necessarily an 
essential thing—but I hope, personally, that 
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tious diseases. I look forward to the time 
when heredity counseling will be available 
in every large center of population. Such 
a development, however, is not likely to be 
achieved in the near future. For one thing, 
it would be impossible to staff more than 
a few such services with the geneticists now 
available who have had training in genetic 
counseling. 

Interest in genetic counseling, however 
is rapidly spreading. Knowledge of the 
mode of heredity of human defects also is 
expanding. It is only a question of time, 
in my opinion, before heredity counseling 
service will be demanded by communities 
all over the nation. 


always we will have in the field of human ge- 
netics a sufficient number of individuals who 
have had an experimental basis for their under- 
standing of the intricacies of human genetics. 

This is an interesting topic that Dr. Neel has 
been asked to discuss this afternoon. It’s al- 
ready been raised this morning: “The Meaning 
of Empiric Risk Figures for Disease or Defect.” 
I know that other members of the panel have 
been working on this same problem and are 
anxious to hear what Dr. Neel is going to say. 


Dr. JAMes V. Negi: For the benefit of you 
who do not know the background, I cannot 
resist taking this opportunity to point out the 
rare authority which the previous speaker 
brought to his presentation. Dr. Dice was re- 
sponsible for getting the first human heredity 
clinic in this country under way in 1941. 
Scarcely a month passes now but that we who 
are carrying on with the Clinic he founded get 
an inquiry from some place as to how you 
organize such an undertaking. These inquiries, 
as well as this very symposium, must, I'm sure, 
be a tremendous source of satisfaction to Dr. 
Dice as he looks back 16 or 17 years. 

All I have been asked to do this afternoon 
is to define empiric risk figures. Other speakers 
will deal with the problem of how we use these 
figures. My function is all the easier, because 
Dr. Warkany, in effect, gave my talk for me 
this morning, but I will go over again some of 
the things that he said earlier. 


THE MEANING OF EMPIRIC RISK FIGURES 


FOR DISEASE OR DEFECT 


I. GENETIC COUNSELING extensive recourse 
is had to “empiric risk figures.” In general, 
such figures are statements, based on exper- 
ience rather than an understanding of eti- 
ological mechanisms, of the likelihood that 
a particular condition will be present or 
develop in a particular individual under 
a particular set of circumstances. For ex- 
ample, we have empiric risk figures for the 
likelihood of the recurrence of a child 
with a harelip, once such a child has been 
born to parents normal in this respect, 
whose antecedents were likewise without 
the trait. Or, using the same trait as an 
example, we have empiric risk figures for 
the likelihood that when an individual 
with a harelip marries a normal individ- 
ual, the children of this union may be ex- 
pected to exhibit this trait. 

Empiric risk figures are usually assem- 
bled as follows: an investigator interested 
in a particular trait, say harelip, takes a 
careful family history each time he exam- 
ines an affected individual. Let us say that 
he finds that 100 such individuals, all born 
of normal parents, have 300 siblings, of 
whom 15 exhibit a harelip. The empiric 
risk of encountering this trait among the 
siblings of an affected individual is thus 5 
per cent, and this risk could then be ap- 
plied to the probability of any future sib- 
lings of such an individual exhibiting the 
defect. 

A question which often arises in the de- 
rivation of risk figures is whether all the 
siblings of an affected individual should 
enter into the derivation of the risk figures, 
or only those born subsequent to the af- 
fected propositus. Many of the empiric risk 
figures in the medical literature have made 
use of all siblings. In so doing, there is the 
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tacit assumption that the risk remains con- 
stant with parental age and parity. With 
respect to congenital malformations, a class 
of defects for which empiric risk figures are 
commonly used, this is not a correct assump- 
tion, the frequency of congenital defect ris- 
ing significantly among the children born 
to older mothers. Thus, in the Japanese 
material described by Dr. Schull and myself 
(1956) , congenital defects are two to three 
times as frequent among the children of 
mothers over 40 than the children of young- 
er mothers; and this increase has not as yet 
been shown to be associated with any par- 
ticular defect or group of defects. In the 
case of congenital defect, then, truly accu- 
rate empiric risk figures should probably be 
based only on children born subsequent to 
the birth of the first affected, although the 
actual correction so introduced will not 
usually be large. 

In the case of Mongolism, one of the most 
frequently encountered congenital defects, 
this age effect is especially striking. Thus, 
among all the siblings of children with 
Mongolism, the frequency of Mongolism is 
about 1 per cent. However, among children 
born subsequent to the birth of a Mongol, 
the frequency of the condition is about 4 
per cent. The latter is the correct empiric 
risk figure, since it is the subsequent child- 
ren whom the parents are inquiring about 
(B66k and Reed, 1950). 

An empiric risk figure carries no implica- 
tions concerning etiology and is, in fact, an 
expression of ignorance concerning etio- 
logy. Where the genesis of a particular trait 
is understood, one need not rely on empiric 
risk figures. For instance, consider a very 
rare, recessively inherited syndrome. As 
material on this condition accumulates, it 
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will first become apparent that there is an 
appreciable recurrence risk. It will also be- 
come apparent that there is more consan- 
guineous marriage among the parents of 
affected individuals than in the population 
at large. In time, the recurrence risk will 
be shown to approximate 25 per cent and 
the data will justify the conclusion that 
this is a recessively inherited trait. At this 
point, one can base one’s predictions on a 
specific genetic mechanism. 

An important corollary of the fact that 
empiric risk figures reflect our ignorance as 
to precise etiology is the conclusion that 
the application of such figures to the in- 
dividual case may in reality be quite mis- 
leading. Thus, current thought concerning 
the etiology of congential defect clearly 
emphasizes the concept of multiple causa- 
tive factors. Some individuals with such a 
trait as harelip may owe the condition to a 
transient disturbance of maternal metabol- 
ism during pregnancy or to a pure accident 
in the complex machinery of development, 
an accident which has no increased prob- 
ability of repeating itself. Other such in- 
dividuals may owe their condition primar- 
ily to their genetic constitution. Finally— 
and I suspect this is the largest group—the 
trait in some individuals may result from 
an interaction between features of the in- 
tra-uterine environment and the individ- 
ual’s genetic constitution, the combina- 
tion of “environmental” factors with a pre- 
pared soil. One overall risk figure applied 
to all these cases will in some instances 
overestimate the risk, and in other in- 
stances underestimate it. One of the really 
pressing needs in genetic counseling is the 
development of methods which will permit 
us to distinguish between these possibili- 
ties. Considerable progress has been made 
towards detecting individuals who are the 
genetic carriers of various inherited traits 
(reviews in Neel, 1953; Neel and Schull, 
1954; Hsia, 1957). An extension of this 


same approach to the field of congenital 
defect may be fruitful, in that some par- 
ents might be found to exhibit on close 
scrutiny sub-clinical findings which would 
indicate they were the carriers of certain 
genes responsible for hereditary defect, 
while other individuals would not exhibit 
these findings. 

The empiric risk figure employed in a 
genetic counseling problem is at best a ten- 
tative figure, subject to revision in the light 
of future experience. Thus, we have on 
several occasions been consulted by parents 
whose first-born has exhibitcd a very rare 
constellation of congenital abnormalities. 
Since empiric risk figures on this. specific 
constellation were lacking, we fell back on 
the rule of thumb that there is in the neigh- 
borhood of a 3 to 5 per cent recurrence 
risk for most of the carefully studied con- 
genital defects. This general figure, to- 
gether with other pertinent information, 
was given the parents as a guide for their 
thinking. However, it was always empha- 
sized that simple recessive inheritance could 
not be ruled out, and if they should have 
the misfortune to have a second child with 
the same combination of defects, then a re- 
vision of the recurrence risk may be in or- 
der. 

Finally, to round out this presentation, I 
should state the obvious, that empiric risk 
figures are no substitute for a careful family 
history. Such a history will sometimes de- 
lineate high risk families, to whom the or- 
dinary figures do not apply. 

In summary, then, empiric risk figures 
are essentially pragmatic probability state- 
ments based on accumulated medical sta- 
tistics. The figure employed for any speci- 


‘fic defect undoubtedly encompasses a num- 


ber of different etiologies. A task con- 
fronting human genetics is to learn to dis- 
tinguish between these etiologies, a de- 
velopment which will put genetic counsel- 
ing on a sounder basis. 
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Grass: The next speaker on the 
panel is one who, so far as I know, did not 
start his work in the field of genetics by work- 
ing on the lower animals, but he has certain 
other qualifications that render him almost 


ideal in his position on this panel. If there is. 


anything a heredity counselor needs, I suppose 
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it is tact and good judgment, and I don’t 
know anyone who exhibits continually greater 
tact and has a greater flair for catching up the 
ideas that have been bandied back and forth 
in a discussion and putting them in a nutshell 
than Nash Herndon. He did it excellently this 
morning, and we will hear from him again. 


PROCEDURES FOR REFERRAL 


TO HEREDITY COUNSELORS 


I HE TERM REFERRAL SHOULD BE interpret- 


ed broadly to include all mechanisms 
whereby the heredity counselor and the 
patient, or members of his family, come 
into contact. It may be useful to consider 
referral procedures in relation to the pri- 
mary functions of a medical center. Gen- 
erally speaking, a medical center has three 
major functions. These are, first, teaching; 
second, research; third, patient care. Many 
medical educators rank these functions in 
importance in the order given. 

A teaching service requires well-bal- 
anced variety of problems to provide a flow 
of suitable material for the purpose of 
training students and house officers. Most 
of the material needed for teaching can 
be provided by the normal flow of patients 
found on any active pediatric and medical 
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service. This material can be readily util- 
ized by making arrangements for the heredi- 
ty counselor to attend ward rounds and 
staff conferences normally held on these 
services. Conferences with the students 
and house officers assigned to patients of 
genetic interest can be used to guide the 
student in collecting suitable pedigree ma- 
terial and in outlining suitable advice to 
the patient or his family. This function 
is particularly valuable in increasing the 
number of physicians in the community 
who are able to handle many counseling 
problems directly, and who will refer the 
more difficult problems to the specialist in 
genetics. 

Establishing contact with patients needed 
for research projects can be done in a 
variety of ways. Usually a method is re- 
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quired for obtaining an unselected and 
statistically unbiased series of patients of 
a type suitable for the research plan. Often 
this will depend on the establishment of 
close rapport between the geneticist and 
the house staff of the teaching hospital. 
Arrangements should be made with the 
chief of the proper service for notification 
on admission of any patient suspected of 
having the condition selected for study. 
This should be supplemented by an ar- 
rangement with the record librarian to ob- 
tain notification concerning all hospital 
records received bearing the desired diag- 
nosis as these records are received on dis- 
charge of the patients. A plan of this type 
must be implemented by seeing the patients 
promptly and obtaining the necessary 
studies, and leaving a consultant's note on 
the hospital record, and also by conferences 
with the house officers concerned. 

Research problems may also require the 
collection of information on a series of 
cases previously seen in one or more hos- 
pitals or clinics. As the patients are no 
longer immediately available, this requires 
a record search and usually home visits. 
The technique of conducting survey studies 
of this type was discussed extensively at the 
conference on problems and methods in 
human genetics held at the National In- 
stitutes of Health in October of 1953 and 
published in the American Journal of Hu- 
man Genetics (Neel, 1954; Herndon, 1954; 
Macklin, 1954). In these studies contact 
with the patient is usually established by a 
field worker, and this contact is often made 
much easier by working through the family 
physician. 

The function of patient care involves all 
referrals that are initiated by the patient, 
his physician, or a social agency, and will 
be unrelated to the research activities of the 
department. These referrals may be re- 
ceived in several ways. The staff geneticist 
may receive consultation requests on pa- 
tients in the hospital or clinic from the 
attending physician in the usual consulting 
routine of the hospital. If the geneticist 
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succeeds in demonstrating to his clinical 
colleagues his usefulness in the manage- 
ment of clinical problems, this consultation 
service can be expected to become rather 
heavy. Similar referrals may also be re- 
ceived from practicing physicians whose 
offices are located outside of the medical 
center. ‘These referrals are usually made 
by letter or by telephone. ‘The magnitude 
of this service depends upon the degree of 
genetic education of the physicians prac- 
ticing in the community or area and their 
awareness of the usefulness and availability 
of the consulting service. In our experi- 
ence the bulk of referrals of this type are 
received from physicians who took courses 
in medical genetics as students or were 
house officers in a teaching hospital with a 
genetics service. Awareness of the useful- 
ness of this service can be stimulated by 
talks to county medical societies and other 
medical groups. It is important to main- 
tain an efficient appointment schedule and 
to report findings and recommendations by 
letter promptly to the referring physician. 
The patient should be encouraged to re- 
main under the care of the referring physi- 
cian, and the consultant should work in co- 
operation with the referring physician. 
Referrals may also be received from vari- 
ous social agencies including welfare de- 
partments, health departments, adoption 
agencies and various private service organi- 
zations. These must be based on a mutual 
understanding between the counselor and 
the agency concerning the method of refer- 
ral and the information to be collected and 
supplied by the agency. This can be made 
more effective if the counselor will give 
occasional educational and informational 
talks to staff meetings of agency workers 
and to other meetings of social workers, 
public health nurses and other personnel 
concerned. In dealing with agencies, the 
problem of privileged communication must 
be handled with care. The counselor may 
submit a report to the agency only if he has 
written permission from the patient or his 
family to do so. The counselor must be 


careful to observe the pattern of medical 
ethics and the legal requirements for trans- 
mission of information to non-medical per- 
sonnel. The patient will usually regard 
the counselor as equivalent to a physician 
in terms of doctor-patient relationships, and 
the counselor must avoid any action that 
could possibly be construed as malpractice. 
In this connection it is most important to 
keep an exact record of the advice given to 
the patient verbally and to keep records of 
all correspondence. Even with agency- 
referred patients, it seems advisable to work 
with the patient's family physician if this 
is at all possible or to suggest that he ob- 
tan a physician. 


In addition to patients referred by others, . 


some patients will refer themselves. The 
existence of an heredity clinic is often pub- 
licized in newspaper or magazine articles, 
and numerous mail inquiries are often re- 
ceived after such publicity. All letters so 
received should be answered, but much cau- 
tion and tact is required. Some of these 
will be requests for general information, 
for example, students writing term papers, 
and these may usually be handled by a 
routine letter or by sending appropriate 
pamphlets. Requests for information on 
specific diseases or specific family problems 
are potentially dangerous and must be 
handled with care. In our experience in- 
formation given in such letters is often er- 
roneous and could lead to improper advice 
if one attempted to supply genetic counsel 
upon such inadequate information. It is 
surprising how often such letters give in- 
correct diagnostic information, apparently 
resulting from misunderstanding or mis- 
interpretation of verbal information re- 
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ceived from physicians. Giving genetic ad- 
vice on the basis of an unsupported letter 
should be avoided. Every effort should be 
made to induce the patient to consult his 
family physician and obtain referral 
through this source, or to have the patient 
visit the clinic for both diagnostic exami- 
nation and genetic study. It is often possi- 
ble to give suitable advice to a physician 
for transmission to a patient that cannot 
be seen in person, but this should be based 
only upon accurate diagnostic and pedi- 
gree information collected by the referring 
physician. 

A final type of referral is that which may 
be received from a court in medicolegal 
cases. These must also be handled with 
care to meet the legal requirements for 
blood group testing. Arrangements for 
blood testing are usually made by attorneys 
and upon court order. Care must be taken 
to maintain the legally required chain of 
evidence. The individuals concerned must 
be properly identified, and preferably the 
opposing parties to the action should iden- 
tify each other in the presence of the gene- 
ticist. Reports with proper interpretation 
should be sent direct to the clerk of the 
court concerned, with copies going to the 
attorneys representing both parties. 

In summary, patients may be referred to 
the genetic counselor in many ways and for 
many purposes. In general, it is advisable 
to work with the patient's physician if this 
is at all possible. Due care must be taken 
to avoid errors that can occur as a result 
of incomplete diagnostic or inaccurate pedi- 
gree information, and careful record keep- 
ing and reporting to the proper physician 
or agency is essential. 
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CHAIRMAN Guiass: Our next speaker, Dr. 
Clarke Fraser of McGill University, is equally 
well known to us for his work on human 
genetics and his work on mice. I don’t know 
whether the mice led him to the men, or the 
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men led him to the mice, but of mice and men, 
anyway, his career has been made. He's going 
to talk about “The Types of Problems of He- 
redity Counselors.” 


TYPES OF PROBLEMS PRESENTED 


TO GENETIC COUNSELORS 


¢ 

M. DISCUSSION WILL BE LIMITED to what 
kinds of questions genetic counselors are 
required to answer, how many cases they 
may expect to deal with, and where the 
questions come from. In order to get some 
information to talk about, I sent a rather 
rough-and-ready questionnaire te some of 
my counseling friends, who have been very 
generous in their response, and whom | 
would like to thank for their cooperation. 
The object was simply to get some impres- 
sions of the sort of case-load carried by 
counseling centers, and no claims to statis- 
tical validity are made. The questions 
dealt with the number of cases referred per 
month, what proportion were referred from 
hospital wards, practitioners, or came di- 
rectly, what categories of questions were 
asked, and the five most frequent conditions 
encountered. 

The first question dealt with the number 
of cases per month referred for genetic 
counseling. The answers would depend 
somewhat on the method of classification; 
some correspondents might include refer- 
rals for zygosity diagnosis in twins, for in- 
stance, and others might not. The answers 
ranged from | to 40 referrals per month. 
This volume might be expected to rise 
somewhat as the benefits of genetic counsel- 
ing become more widely appreciated. How- 
ever, it seems unlikely that counseling cen- 
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ters will ever become self-supporting on the 
basis of income from fees. (This is one of 
the problems of genetic counselors.) No 
information concerning fees was gathered 
by the questionnaire, but it seems from 
personal conversation that fees are not 
usually charged, at present. 

The sources of referrals would be ex- 
pected to vary widely according to the or- 
ganization of the particular center, and so 
they did. Counselors associated with med- 
ical centers received anywhere from 20 to 
80 per cent of their referrals from the hos- 
pital wards. The proportion of cases re- 
ferred from physicians varied from 10 to 
80 per cent, and the proportion that came 
directly to the counselor varied from 0 to 
90 per cent. Some centers actively dis- 
courage the direct approach, and one cen- | 
ter insists that referrals shall be through a 
practitioner or hospital. Our department 
does not employ such a hard-and-fast rule, 
but we believe that in genetic counseling, 
as with any medical specialty, the practice 
of referring cases through medical sources 
should be encouraged. For one thing, it 
is easier to get reliable medical information 
about cases referred in this way, and, for 
another, the counselor is given added pres- 
tige in the eyes of the patient by this ap- 


proach. Additional sources of referrals are 


institutions and agencies, but referrals from 


these sources appear to be in the minority. 
Several centers, including ours, try to avoid 
giving advice by mail, although sometimes 
the person requesting information is so re- 
motely situated that there seems to be no 
alternative. 1 think several of you have 
had experience recently with a request 
from New Zealand for advice as to a con- 
templated cousin marriage. This person 
apparently also conducted a survey of gene- 
tic counselors—it would be interesting to 
see how much variety there was in the 
replies. 

The questions asked of the counselor 
could be grouped in a number of categories. 
The most frequent type of question seems 
to deal with whether parents should have 
a ‘baby, the problem arising either because 
they had already had a child with some 
disease of presumed or actual familial ten- 
dency, or because some such disease was 
present in one of the parents themselves or 
in some more distant relative. The next 
most frequent type of question deals with 
the desirability of a contemplated marriage, 
either because of consanguinity or some 
genetic disease in one of the families in- 
volved. Some cases are referred for an 
opinion as to the genetic suitability of an 
adoption procedure, some for an interpre- 
tation of the cause of a child's illness or de- 
fect (apart from eugenic considerations) , 
some for an opinion as to the chances of 
a sibling or other relative of an affected 
person becoming affected in the future, and 
a few for other reasons such as paternity 
disputes, zygosity diagnosis in twins, derma- 
toglyphic diagnosis of Mongolism, and 
diagnosis of rare, obscure diseases. We 
have had, as yet, no experience with arti- 
ficial insemination, although the procedure 
has been discussed in a few cases, and we 
have, as yet, had no requests for DNA 
transformations, although we are expecting 
‘one any day. 
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We did have quite a number of requests 
to diagnose sex before birth after the Rich- 
ardson saliva test became known, and I 
might mention, incidentally, that although 
one could make the diagnosis with better 
than 90 per cent accuracy, a few cases that 
were wrong were so upsetting to the parents 
that they far outweighed the minor bene- 
fits of the ones that were right, and we no 
longer provide this service. 


The specific conditions involved were of 
such great variety that there is little point 
in discussing them in detail. “Congenital 
malformation” was the group most fre- 
quently mentioned in the questionnaire. 
Others that appeared several times were 
neuropsychiatric conditions, consanguinity, 
Negro-white skin color, Mongolism and 
Rh trouble. The type of condition refer- 
red would be expected to depend somewhat 
on the interests and situation of the coun- 
selor. Dr. Kallmann would no doubt find 
a high proportion of his referrals were 
neuropsychiatric problems, and Dr. Walker 
almost certainly gets a lot of Mongoloid 
imbeciles referred to her. Hemorrhagic 
diatheses form a large portion of the cases 
referred to Dr. Herndon, because of his 
hematological colleagues’ interest in clot- 
ting mechanisms. Unlike some centers, we 
are hardly ever bothered with skin color 
problems, and the hematologist handles 
cases of Rh disease and disputed paternity. 
Most of the counselors questioned reported 
a “miscellaneous” category including a wide 
variety of rare but relatively clear-cut dis- 
eases, too numerous to mention here, and 
it would seem probable that a large part 
of counseling practice deals with cases of 
this sort. 

I shall be interested to hear how well, 
or badly, these rough impressions of the 
nature of a counselor’s practice correspond 
with those of other members of this group. 
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CHAIRMAN Gtass: I'm certainly glad that 
this question of the support—the financial sup- 
port—of heredity counseling and the question 
of fees is coming up. I hope that it will be 
discussed more fully. 


I just want to say at the moment that, during 
the past year and a half, I would have had to 


CHAIRMAN GLass: Our next paper is “Types 
of Advice Given by Heredity Counselors,” to be 
given by Dr. Franz J. Kallmann. Dr. Kallmann 
is one who certainly needs no introduction to 
any audience like this. Let me just say that, in 


employ an extra secretary to keep up with the 
mail inquiries about the genetic hazards of 
various kinds of radiation which have piled up 
on my desk. And, in this regard, I also feel 
it’s a nice little courtesy when the author en- 
closes a self-addressed envelope with a three- 
cent stamp on it, but I can’t help feeling a 
little hurt when he encloses a dollar. 


my own opinion, one of the reasons — and not 
the least of the reasons—for the decline of 
human genetics in Germany and Austria during 
the 30's and 40's was brought about by Dr. Kall- 
mann’s transfer to this country. 


TYPES OF ADVICE GIVEN BY 


HEREDITY COUNSELORS 


 - HAD THE PRIVILEGE OF KNOWING 
the program chairman for many years, I 
am sure that his decision to save the least 
conformable topic of this interesting sym- 
posium for the very last, like fireworks, was 
an act of prudence rather than a reflection 
of hidden sentiments. He understands that 
with the types of advice given in heredity 
clinics depending primarily on the func- 
tional character of the clinic, the nature of 
the problems presented, and the profes- 
sional qualifications of the counselors avail- 
able, there can be no uniformity in this 
area. It is also clear that, while the un- 
folding of some inevitable differences of 
opinion may be both sparkling and noisy, 
the general effect of such fireworks is harm- 
less and good fun. 

In other words, even if I do not always 
see eye to eye with every member of this 
panel on some psychiatric issues, we are 
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still good friends dedicated to a common 
cause, More specifically, we are all agreed 
that heredity counseling is an important 
and rather exacting task which requires a 
high degree of proficiency and must be 
learned. In the last analysis, the type of 
advice given can never be better than the 
level of professional competence of the 
counselor who is giving it. It is therefore 
doubly regrettable, as has been stressed by 
Herndon (3) and others (6,8,14), that al- 
though counseling in medical genetics is 
part of a preventive public health scheme, 
our training programs have yet to prepare 
future heredity counselors for activity in 
this vital sector of public health work. 
Under these circumstances, the simplest 
way of defining the kind of advice given by 
a heredity counselor would be to para- 
phrase Calvin Coolidge’s account of a ser- 
mon on sin. Just as Coolidge’s preacher 


was agin it, so we might say that genetic 
counseling should be free of it—at least as 
much as possible. 

While there are major and minor sins in 
operating a unit for providing advice in 
matters of human heredity, this distinction 
may vary according to whether a counselor's 
concern is with pre-marital, marital, pre- 
parenthood or pre-adoption problems. If 
the contact is directly with the persons 
seeking counsel, rather than with their 
regular physician or a public health agency, 
the least pardonable sins in counseling 
work are violations of one of the following 
rules: 

1. The responsibility of counseling 
should be delegated only to personnel who 
are professionally competent, tactful, and 
mature enough to empathize with persons 
in need of guidance. Such workers will 
always be mindful of the fact that as mem- 
bers of a health service team, they are ex- 
pected to understand the age-old medical 
principle of nil nocere. People in whom 
fears of a crippling or fatal disease have 
been instilled or aggravated by thoughtless 
or strenuously realistic remarks of an in- 
experienced counselor are likely to mis- 
interpret even the most logical kind of ad- 
vice and may become as distressed and de- 
bilitated as if they were actually afflicted 
with the disease they dread (2,7,15). It 
makes little difference whether one has 
cancer or is mortally afraid of it. 

2. Inasmuch as specific counseling prob- 
lems of clinical genetics require evaluation 
in terms of the total health and adjustment 
levels of a given family, they should never 
be dealt with in an impersonal way. Mail 
order methods may be profitable in other 
fields of endeavor but not in counseling 
work. By correspondence it is difficult to 
form an opinion regarding the predictable 
stability of the home which a young woman 
will share with her future husband, after 
a psychotic episode, or into which a child 
with a calculable morbidity risk will be 
born. 


3. If the genetic counseling problem 
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presented concerns a clearly pathological 
trait, it is essential to bear in mind that the 
potential health risks connected with mar- 
riage on the one hand, and with parent- 
hood, on the other, may differ so consider- 
ably as to call for opposite decisions and 
entirely different supportive reorientation 
designs (4,5,6). Whatever the preferential 
pattern of conduct with respect to the two 
issues may be, they are to be kept apart in 
most areas of genetic guidance and should 
not be subject to biased value judgments on 
the part of the counselor. 

4. Persons requesting genetic advice can- 
not always be presumed to be capable of 
making a realistic decision as to the choice 
of a mate, or the advisability of parenthood, 
without support in the form of directive 
guidance and encouragement. As is true 
in recommending any restrictive regimen, 
people coming to heredity clinics may have 
to be told how to adjust, for instance, to a 
childless marriage or a family deliberately 
limited in size. 

It is undeniable that reality enforcement 
without guidance may create anxiety, con- 
flict and ill health (2,7,10) and, therefore, 
is inconsistent with accepted standards of 
medical ethics as applied to the work of 
related service professions in the field of 
public health (14,15). Hence it would 
seem inappropriate to withhold tension- 
relieving support from indecisive and per- 
plexed people when it lies within our 
power to provide such help in a genetic 
counseling situation. It is possible, of 
course, that counseling problems of this 
kind are particularly common in a genetics 
department connected with a_ psychiatric 
institute. It is safe to assume, however, 
that similar problems are encountered in 
heredity clinics specializing in other areas 
of clinical genetics. 

In line with the four rules for counseling 
without sin, every heredity counselor should 
be able to determine when he cannot re- 
frain from giving “directions as to what 
clients should do” or when he cannot rely 
on the diagnosis presented to him (11,12, 
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13). Even in those centers where genetic 
counseling is merely regarded as “a type of 
social work carried out by the geneticist 
or family physician” (13), its main objec- 
tives will not always be confined to promot- 
ing the happiness of married couples. Apart 
from creating “sub-specialty barriers” with- 
in an important discipline that has much 
need of teamwork and cooperation (2,15), 
such constrictive formulations may cause 
us to lose sight of the over-all mission of 
medical genetics in the field of public 
health. 

To illustrate the willingness of guidance- 
seeking people to cooperate with a person- 
alized counseling program, 1 should like to 
quote from a rather typical exchange of 
correspondence. A few weeks ago, we re- 
ceived an airmail letter from a young wo- 
man in Georgia, which read in part: “I 
am engaged to marry a young man who has 
a history of abnormality in his family. His 
parents are alcoholics, and of his four 
brothers and sisters three are feebleminded 
and unable to care for themselves. . . . I 
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would like to have children after we are 
married, but would rather adopt them than 
have any ourselves if they were likely to be 
as unfortunate as his bi others and sisters. 
. . » Would you please let me know what 
your opinion is in the near future, as we 
are planning to be married soon and this 
problem is causing us a great deal of con- 
mm, 

Following our usual procedure, we ad- 
vised the young lady that her problem was 
too important to be dealt with by mail. 
Among other things, it was suggested that 
she and her fiancé come to see us. Her 
reply speaks for itself: “. . .. We have 
decided to take your advice and postpone 
any decision as to whether or not to have 
children until we can consult with you. 
Circumstances prevent our being able to 
come to New York at this time, but we are 
hopeful that by the first of the year it may 
be possible. We will contact you again at 
that time. Thank you for your courtesy” 
—a closing sentiment which echoes my 
own at this moment. 
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Cuamman Grass: The second speaker on 
this same topic, “Types of Advice Given by 
Heredity Counselors,” is Dr. Sheldon Reed. 
Like Dr. Fraser, Dr. Reed has shifted from 
mice to Drosophila to human genetics, without 
entirely forsaking the love for experimental 
work with which he began. I think his work 
in counseling at the Dight Institute, of which 
he has been head now for a number of years, 


pays great tribute to his interest in problems of 
this field. 

As many of you know, he has written a book 
in which he has dealt with problems of this 
kind and has endeavored to make clear to 
physicians with not a great deal of genctic 
background what approach might be taken in 
answer to many of the problems brought before 
them. So we will listen with great interest to 
Dr. Reed. 


TYPES OF ADVICE GIVEN BY 


HEREDITY COUNSELORS 


ae THE PAST TEN YEARS Dr. Ray C. 
Anderson, Elving Anderson and I have 
recorded 1,778 counseling cases as of July 1, 
1957. This number comes from the daily 
log which we keep and which affords a 
starting point for follow-up contacts to 
determine the results, if any, of the counsel- 
ing. Such contacts have been made sporadi- 
cally in the past. It would be valuable to 
make a careful, systematic study of the first 
1,000 cases as they are now old enough to 
permit a correlation of the clients’ state- 
ments with their reproductive behavior 
subsequent to the counseling. 

This record of counseling represents a 
great many hours given freely to strangers 
for which you expect nothing in return 
except your own satisfaction that you have 
done your best to help them solve their 
problems. 

It would be very gratifying if these cases 
had all been correctly handled and the 
counseling carried out under ideal condi- 
tions. Obviously, such could not have been 
the case, nor do I know of any center where 
genetic counseling is entirely satisfactory. 
The reasons for the less than perfect coun- 
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seling techniques are many and are respon- 
sible for the less than perfect performances 
in any area involving persona! relationships 
and social work. 

The large number of counseling cases 
mentioned above represents a general ge- 
netic counseling practice which could be 
expected to come to any person identified 
as being experienced in human genetics. 
Generally, the clients do not expect nor 
want very much beyond the genetic infor- 
mation, and an understanding of it, for 
which they have been referred by their 
physician, frequently an obstetrician. Of 
course it would be highly desirable if the 
counselor could have had several years of 
practice in obstetrics, pediatrics, psychiatry 
and hematology, to name a few of the per- 
tinent disciplines, in order to gain a solid 
background in all fields. Probably the best 
that can be hoped for, however, is that he 
might have an M.D., in addition to his 
Ph.D. in genetics. These fields are all im- 
portant in counseling, and there are many 
other ones which would be equally useful, 
such as legal training and social work. I 
assure you that training in all these disci- 
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plines and others would be most helpfui in 
answering the questions posed in general 
genetic counseling. As no one could ever 
qualify as an expert in all these areas, 
genetic counseling will always be somewhat 
imperfect. Furthermore, if a person did 
qualify in all the most important areas, he 
would have reached a pinnacle of profes- 
sionalism which would make him the 
world’s worst genetic counselor. Profes- 
sionalism leads to a kind of aloofness and 
austerity that expects automatic acceptance 
of the pronouncements given. As these ex- 
pectations may exceed actualities, bitter- 
ness may result and the counseling has 
failed. As the old gag goes, “You can al- 
ways tell a Harvard man but you can't 
tell him much.” 

What you can tell a person or couple 
depends upon the situation, which is prac- 
tically always unique. If you say to the 
couple, as many physicians have said, “You 
must not have any more children,” there 
is a good chance that the couple will resent 
the statement and look elsewhere for a 
less dogmatic presentation of the situation. 
Conversely, if you again rest upon authority 
and tell the couple that there is no danger 
of a repetition of an abnormality, they may 
doubt the statement with resulting frustra- 
tion. It would seem clear from the whole 
of our cultural experience that people do 
not wish to be told how many children 
they can have. This is the reason that most 
genetic counselors emphasize that decisions 
regarding reproduction must be made by 
the couples themselves. Furthermore, I 
can assure you from both my personal and 
professional experience that the couple is 
not prepared to make their decision about 
subsequent reproductive intentions at the 
time they get the genetic counseling. They 
will take their time and think over what 
they have learned, or thought they learned. 

There is a fundamental difference be- 
tween psychiatric and genetic counseling. 
The psychiatrist can expect and demand a 
number of sessions with the patient. The 
genetic counselor cannot demand this and 


usually expects to have only one meeting 
with the clients. If there are two or even 
three meetings with the couple it often 
means that a poor job of teaching was done 
at the first meeting. Genetic counseling is 
a one-shot proposition, most of the time. 
Subsequent to the birth of a child a couple 
may reappear for a further evaluation of 
the situation. 

The experience at the Dight Institute 
is the same as what seems to have occurred 
in Denmark at Professor Kemp's Institute 
of Human Genetics. The proportion of 
personal contacts with the people involved 
is diminishing. The proportion of phone 
and mail contacts with the client's phy- 
sician is increasing. Phone and mail con- 
tacts are not satisfactory methods of coun- 
seling and, knowing this, some of the phy- 
sicians refer the couple to the counseling 
center, but some do not. It is clear that 
the main body of counseling in medical 
genetics in the future will be done by 
physicians not located at counseling cen- 
ters. This should be obvious. There are 
many thousands of families who have ques- 
tions about human genetics. They're not 
located anywhere near a counseling center 
and have never heard that such exist, and, 
naturally, they ask their family physician 
whatever question they have in mind. The 
eventual remedy, of course, for the diffi: 
culty here is better training for the phy- 
sician in human genetics so that he can do 
adequately the bulk of the genetic coun- 
seling, which is coming to him already, and 
which in many cases he does not do ade- 
quately now. 

The question is still before us as to what 
to tell the couples that do come to the 
Dight Institute for counseling. While we 
cannot order them to produce a particular 
number of children related to the gravity 
of their situation, we can guide them to 
some approximate understanding of what 
the risk actually is. This is a tough job in 
itself, as the clients do not usually have 
much comprehension of probability even 
in the simplest penny-tossing form. If the 


risk picture can be satisfactorily transmitted 
to the clients, they will eventually try to 
fit their reproductive behavior to it. The 
means by which they do this will be in- 
fluenced by the cultural and religious pat- 
tern in which they were reared. It is not 
likely that the genetic counselor can change 
these attitudes very greatly with the one 
shot he has. Furthermore, the clients in 
general know about the techniques, and 
only once in my experience has any client 
thought that I could personally fix her up 
with the changes that she wanted to take 
place. Most of them realize that this func- 
tion obviously belongs to somebody else. 
Reproductive attitudes are established 
early in life and modified only over a long 
period of time. If the genetic counselor 
attempts to sell any particular reproductive 
attitude too vigorously, he will certainly 
be rebuffed. Even the obstetrician cannot 
explore his patient’s mind on the subject 
of reproductive attitudes extensively at the 
first meeting. 

In conclusion, it should be clear that to 
me the people who come for genetic coun- 
seling are clients and not patients. They 
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are just as normal as the clients of a lawyer 
or social worker, or perhaps more so be- 
cause, in general, they are fairly literate, or 
they would not know about you or seek 
advice from you. They come for informa- 
tion which they hope will relieve their 
anxieties about the future. Fortunately, 
the information obtained almost always 
does seem to diminish their fears and sta- 
bilize their thinking. They very frequent- 
ly ask: Is there a chance that I can have 
any normal children? The chances may 
be 97 per cent that the next child will be 
normal, using risk figures for some of these 
common indeterminate risks that Dr. Neel 
has mentioned. The presentation of ge- 
netic information is the primary function 
of the genetic counselor, The presenta- 
tion must be compassionate, clear, relaxed, 
and without a sales pitch. You will know 
whether you have succeeded or not as a 
result of the completely voluntary messages 
that come in from the clients some years 
after the counseling. You learn that in 
many cases, at least, your efforts were not 
in vain. 


DISCUSSION 


CHAIRMAN Gass: If I understand Dr. Reed 
correctly, it seems that the genetic counselor is 
somewhere about midway in the spectrum be- 
tween the radiologist and the psychoanalyst. 
When the radiologists approach the problem 
that has been before them more and more fre- 
quently in the last two or three years about 
the dangers of radiation, their answer to the 
person seeking advice is “Trust your doctor. 
Do what the doctor says is advisable. Just 
listen to him. He knows there’s a risk, a cal- 
culated risk. You take the doctor's word.” 

At the other extreme, we have the psycho- 
analyst, who doesn’t tell the patient anything 
but just listens to the patient while he reveals 
himself. And, in between, we have the genetic 
counselor, who is not going to be so extreme 
as the radiologist, who will try to present the 


facts to the client but who is never going to 
admit a second interview, and certainly, by no 
means, to allow the client to recline on a couch 


while pouring out his trouble. Is that correct? 


Dr. Reep: It's very imaginative, at any rate. 


Giass: We come now to the dis- 
cussants, Clarence P. Oliver, of the Department 
of Zoology, University of Texas; Harold Falls, 
University Hospital, University of Michigan: 
and Dr. William J. Schull, of the Institute of 
Human Genetics, University of Michigan. 

I just want to say, in introducing Dr. Oliver, 
that—well—I don’t usually call him Dr. Oliver. 
I call him Pete. We were graduate students 
together, and I'll let you in on a little secret 
now. 

My admiration for him knows no bounds. 
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As a younger student, I knew of times when 
he was working so late at night X-raying fruit 
flies and analyzing the results, in those days 
when we were just beginning to learn what 
radiation would do to genes, that he would 
stretch out on a lab table and go sound asleep 
night after night and be waked up by the night 
watchman on his rounds. I think maybe his 
back is still a little stiff from sleeping on those 
lab tables; I don’t know. But that’s the devo- 
tion to his work that has characterized him over 
all these years. 


Dr. CLareNce P. OLiver: In most of the 
statements that have been made by the speak- 
ers, there's very little controversial that we can 
take up, and they have done the job so well 
that I rather hesitate to make many comments. 
But I do want to be certain that some things 
have not been misunderstood, or will not be 
misunderstood, and I want to bring out, maybe, 
one other point that has not been discussed. 

I'd like, first of all, to refer to Dr. Dice's 
paper in which he suggested that there be ac- 
curate diagnoses, including the diagnosis of 
normalcy for those who are reported to be 
normal. Actually, in studying human genetics, 
accuracy is extremely important. You will find, 
if you are working with a characteristic which 
is not present very early in life, that the pro- 
band will probabaly know more about her 
mother than about her sister, and certainly 
more about her sister than about some distant 
relative. It is also true that she will know 
more about her father than about her brother. 
You do find occasionally individuals who are 
classified as normal, not only by the proband 
with whom you begin your study, but also by 
other relatives. And yet when you go to the 
individual to verify or confirm this normalcy, 
you find that the individual is not normal. 

I know one case of breast cancer in which 
a woman had had both breasts removed—mas- 
tectomy—-and none of her sisters, none of her 
nieces, knew anything about this at all. She 
had kept it quiet from everyone, but she did 
give the information to us, and we were able 
to confirm this by going to the hospital records. 

I would like to make a statement as well 
about a point in Dr. Neel’s paper which does 
not differ from his, you understand, but it’s 
something that I had wanted to say this morn- 
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ing and was not able to do so. That involves 
the impossibility of recognizing individuals 
who have a particular genotype and who there- 
by carry the potentiality to develop a particu- 
lar phenotype in time. 

It would seem obvious to most people who 
have worked with experimental genetics that 
you can get a mimic of a hereditary condition, 
the mimic resulting from some environmental 
factor, and the mimic will not necessarily be 
identical with the hereditary type. But the fact 
that you have some slight variation is not in 
itself evidence that you are dealing with some- 
thing non-hereditary. Even when you induce 
mutations, that is, gene changes as we describe 
them, you will not necessarily get the same 
phenotype in the second mutation that you 
got in the first mutation. You may describe 
them as exactly the same, because your eye is 
accustomed to seeing some visible variants, and 
it's the first characteristic that you recognize. 

Quite often you will find some new variation 
intermediate with respect to two hereditary 
traits, both recessively inherited, and both in- 
volving primarily a particular part of the body. 
This variability of traits is something that we 
need to find out more about in human genet- 
ics, if we want to make good use of family 
Jhistories in working out the data for use in 
counseling. 


I believe that the speakers today recognize 
the need of following up, or at least answer- 
ing, letters that come to them, even though 
all of us recognize that these letters will not 
ordinarily give us sufficient information about 
the trait involved. You want to get accurate 
information when you can, but when you can- 
not, you still may want to—and you should— 
give a tactful answer to the person who writes 
the letters. 

I believe that should be done, because I feel 
that most of the people who write in for in- 
information have a problem disturbing them. 
As one human being to another, if for no other 
reason, you should do the best you can to re- 
lieve them from the anguish, or tell them ex- 
actly what is known about the possibility of 
this trait developing. 

There is something else, too. Sometimes a 
person writes to a counselor, that person liv- 
ing all the way across the country from the 


counselor. The letter is sent for a particular 
reason, and I think an example will be the 
best way for me to explain it to you. 


One individual first wrote a letter and then, 
eventually, came in to talk about his problem. 
After the discussion he was asked why he did 
not to go to a geneticist living close to him, al- 
though not in the same city, to get his infor- 
mation. His answer was that if the people in 
his home area found out about the complica- 
tion he was involved in, he would be socially 
ostracized and economically ruined. Therefore, 
he did not dare go to someone who could an- 
swer his question but who also lived close by, 
because there was a possibility that the news 
would leak out. So he spent considerable 
money to talk to someone at a distance. 

I want to mention something about finances, 
too. 1 certainly am not going to plead for 
charging of fees. I don't believe in it. It’s per- 
fectly justifiable if you are a physician examin- 
ing the individual for medical data; but in so 
far as genetic counseling is concerned, I do not 
believe in charging fees. I would not want to 
attack anybody else having a different belief. 

That statement was answered once by some- 
one who said that I preferred to be a gentle- 
man rather than a worker, and that may be 
it. 1 don’t know. Actually, I just feel that 
most of the people who come to us for infor- 
mation are not able to pay fees, and that if 
we in genetic counseling begin to charge fees 
many will look upon us more as professional 
individuals and not as human beings. I apolo- 
gize to anyone to whom that may sound as if 
I'm saying they are not human because they 
are professional. I hope you will see what I 
mean; that it is essential that you treat these 
individuals as fellow men who have problems, 
for they want someone to whom they can turn 
in confidence to discuss the problems and to 
get some honest advice about the possibilities, 
even though you can’t keep them from devel- 
oping the trait because medical knowledge has 
not progressed that far. 

There has been nothing said about training. 
It's doubtful that anyone could set up a pro- 
gram for training in genetic counseling. Some 
individuals might conceivably be able to do it, 
but most of us could not. It certainly is true 
that not everyone could be trained to become 
a genetic counselor. There are excellent ge- 


55 


neticists who could not learn to act as coun- 
selors even though they know all of the sub- 
ject matter in human genetics. There are phy- 
sicians, of course, who are accustomed to coun- 
seling, but they may lack sufficient knowledge 
of genetics, and many of them would not go 
into genetic counseling. Possibly some of ‘those 
could be trained to become genetic counselors. 
You do need some means to train individuals 
in genetics, if they do not know genetics, and 
to give them a broader knowledge in human 
genetics if they already know basic genetics. 

That can be done only if certain schools 
where individuals who can give this training 
are located will develop a program of training 
in human genetics. That means as well that 
the school ordinarily will have to get funds 
from the outside for that purpose. There are 
possible sources for those funds, but at present 
there would not be a large amount available 
for any one group. 


CHAIRMAN Dr. Falls, you're next. 


Dr. Farts: American medicine has 
experienced cycles of specific interest and now, 
after a rather long preoccupation with me- 
chanical gadgets and instrumentation, has again 
turned to a consideration of the individual as 
a whole person. The physician, in such a consid- 
eration, must necessarily investigate the patient's 
economic status, social responsibilities, social at- 
tributes, level of education, reaction of the psy- 
che to the illness and particularly the heredi- 
tary make-up. The patient and his disease must 
therefore, be carefully evaluated in light of the 
combined influence of that individual's envi- 
ronment and hereditary make-up. The human 
geneticist and/or counselor, perhaps better than 
any other discipline, needs to employ this care- 
ful consideration of the individual as a whole 
person. In order to give a satisfactory genetic 
prognosis, the counselor requires the following 
aids: (1) careful and accurate diagnosis, (2) 
meticulous study of the specific individual's 
family and (3) a thorough knowledge of the 
medical and hereditary literature dealing with 
the specific trait or traits being studied. It is 
not always possible to fulfill these requisites 
necessary to the giving of a genetic prognosis. 
The counselor, therefore should possess that 
most important attribute—honesty. The limita- 
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tions of available knowledge and difficulties of 
accurate diagnosis should be admitted freely 
and demonstrated to the inquiring individual. 
Recent attempts at classification of specific dis- 
ease entities have uncovered the fact that the 
medical profession is just beginning to explore 
the field of the minutiae of differential diag- 
nosis. The difficulty of accurately classifying 
the so-called achondroplasias was very well em- 
phasized this morning in Dr. Warkany’s excel- 
lent presentation. To further illustrate, the oph- 
thalmologist has learned to consider the term 
retinitis pigmentosa as a clinical wastepaper- 
basket type of diagnosis since there are now 
recognized seven different known hereditary 
modes of transmission of this interesting oph- 
thalmoscopic picture. Drs. Neel, Dice, and 
Herndon have called attention to the frequency 
of the so-called “carrier-states.” This subject 
was also alluded to by Dr. Warkany when he 
spoke of “signs and symptoms” of the traits 
present in other siblings and relatives of his 
patients. In such “carrier-states” the individual 
heterozygous for a “recessive” gene may occa- 
sionally or even constantly exhibit minimal or 
mild effects of the gene in contrast to the more 
severe or extensive manifestations of the homo- 
zygous state of the gene. Such findings merely 
lend emphasis to the previously made state- 
ment that the genetic counselor must meticu 
lously study and individualize the entire family 
of the afflicted person before making any con- 
clusions as to the mode of the gene transmis- 
sion. It is to be admitted, however, that ge- 
netic prognosis can be made occasionally even 
though a definite diagnosis cannot be arrived 
at. This is particularly true if a careful pedi- 
gree is available. Before leaving the subject of 
diagnosis, I should like to digress a moment 
to speak of a fallacy and tendency exhibited 
by physicians in anticipating an all or none 
effect of a specific gene. These same physicians, 
however, do not expect a textbook picture in 
each of a hundred cases of measles but rather 
anticipate differences in the manifestations and 
the course of the disease. The geneticist must 
educate the physician to realize that no one 
gene acts alone but rather experiences a very 
complex interaction in the gene milieux of the 
affected individual. Since this gene composition 
varies greatly in every individual (except mono- 
zygous twins), significant variations in both ex- 
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pressivity and penetrance of the gene should be 
expected. The textbook picture expression of 
a gene effect therefore is seldom observed; rath- 
er variation becomes the rule. These differences 
in expression of many disease traits are per- 
haps further accentuated or brought about by 
differences in the environment of the affected 
individuals. 

The most important requisite of any genetic 
counselor is the possession of a high degree of 
common sense or, to put it more bluntly, just 
plain “horse-sense.” The effect of any specific 
trait on an individual's ability to become a use- 
ful member of society and in addition upon 
the mental status and social standing of that 
individual's family must be weighed carefully 
in giving genetic advice. The singular fact that 
such prospective parents actually seek genetic 
prognostication indicates a greater degree of 
intelligence, social and moral responsibility on 
their part than is true of a large proportion of 
our population. Such parents, perhaps, should 
actually be encouraged to have children (antic. 
ipating transmission of superior qualities) pro- 
viding the gene to be transmitted does not im- 
pose too serious a handicap on the affected 
child. 

In respect to lethal traits (Tay-Sachs disease, 
for example) the counselor, if convinced that 
the parents possess better than average intelli- 
gence and social responsibility and particularly 
if the prospective parents could tolerate the 
psychic, economic, and physical stress, may ad- 
vise them to continue trying until they secure 
a normal child. This is in contra-distinction 
to their adopting a child of even greater un- 
known qualities. Such advice of course presup- 
poses a most thorough insight into the mental 
and physical character of the parents seldom 
achieved by a counselor in the course of the 
usual interview. 

To further emphasize the importance of con- 
sidering the individual as a whole, it is man- 
datory that the counselor delve into a careful 
consideration of the influence of the maternal 
environment on the afflicted offspring. In this 
respect it is necessary that a careful history of 
the maternal health during the pregnancy be 
inquired into since it is well known that viral 
and other noxious environmental agents can 
effect changes in the fetus which closely simu- 
late the product of a noxious gene action 


(phenocopy). Several of the acute viral exanthe- 
mata may not manifest themselves in the preg- 
nant female who has sufficient immunity to pro- 
tect herself but not sufficient immunity to pre- 
vent the fetus from the deleterious action of 
the virus. Thus, the counselor must know the 
probability and time of exposure of the preg- 
nant woman in order to evaluate the possibility 
of noxious intrauterine viral action on the 
child. 

Maternal hereditary states, such as diabetes, 
RH factor, ABO factors, anatomical defects and 
others must also be carefully considered by 
the counselor. A diabetic mother may give 
birth to successive obese infants while an RH 
or ABO incompatibility may likewise lead to 
successive siblings exhibiting erythroblastosis. 
Breech deliveries have been known to occur 
more frequently in specific females and in par- 
ticular families. Finally, mutation as an impor- 
tant cause of disease must always be kept up- 
permost in the mind of the counselor. 

In conclusion I should like to say a few 
words about treatment of genetic disease states. 
I am quite optimistic and believe that we will 
be able to ameliorate and prevent the ravages 
of many of the metabolic entities which seem 
to plague our elderly individuals. Early recog- 
nition and diagnosis of such metabolic enti- 
ties as hypertension, arteriosclerosis, diabetes, 
arthritis, etc., before they reach the clinical 
level through careful study of all members 
of known afflicted families and through better 
provocative tests is to be anticipated. The early 
detection of individuals destined to be afflicted 
with these disease states will make it possible 
for medicine to ameliorate and perhaps even 
control the disease. 


Dr. Fraser: I'd like to raise a question about 
the eugenic aspects of counseling. Dr. Falls has 
said if the parents could take it, he would tell 
the parents of a child with a recessive lethal 
disease to go ahead and have their next child. 
I'd like to ask him what he thinks about the 
fact that our advice will act in the direction of 

increasing the frequency of the gene for that 
" disease. We all do this, I suppose, when we tell 
the parents of a child with harelip or other 
condition with a partly genetic basis but low 
recurrence risk that the outlook for future chil- 
dren is not bad. 
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Dr. Fatts: Dr. Muller has estimated that each 
of us carry at least eight rare hidden genes. 

I am aware that in telling such parents to go 
ahead and have children (anticipating a clini- 
cally normal individual but possibly a hetero- 
zygote-genotypically) that they will further in- 
crease this pool of rare recessive genes in the 
general population. I cannot believe, however, 
that contrary advice, if followed, would mate- 
rially lessen our recessive gene burden, partic- 
ularly in the light of known constan‘ly recur- 
ring mutation. 

It has been my experience that many indi- 
viduals after acquiring an understanding of the 
empiric risks through genetic counsel not in- 
frequently decide to gamble on having their 
own child. Certainly no counselor has the legal 
right to say “thou shall not have a child.” 


Dr. Fraser: I quite agree. 


Dr. Faris: While speaking about legal re- 
sponsibility, I should like to warn all coun- 
selors to keep written copies of their opinions 
on file. In giving genetic information through 
the mail, I believe it is legally expedient to 
quote genetic textbooks freely and to avoid 
personal opinions. I am not certain to what 
extent the counselor can be held legally respon- 
sible for a mistaken prognosis, but this pos- 
sibility should be kept constantly in mind. 


CHaiRMAN GLAss: Our third, discussant is Dr. 
Schull, the co-author with Dr. Neel of a re- 
cently published book Human Heredity. 


Dr. WitttaM J. Scnutt: The role of third 
discussant at a meeting such as this is an un- 
happy one, since the discussant is expected to 
have a measure of clairvoyance that I don’t 
possess. One is expected to foresee manuscript 
changes which take a person from Texas to 
Georgia, and what previous discussants may 
elect to say. The easy way out in these circum- 
stances is to tell jokes, but, unhappily, Joe 
Miller was not one of my ancestors. The net 
result was that in attempting to determine my 
contribution to this meeting I went through a 
series of mental peregrinations that would have 
done credit to Walter Mitty. One moment I 
had visions of myself in the role of devil's ad- 
vocate, and the next moment I saw myself voic- 
ing unobjectionable platitudes. Only time will 
tell what the final casting was. 
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Dr. Oliver has mentioned fees, and, perhaps, 
our experience at Michigan will be enlighten- 
ing. At Michigan we do charge for our genetic, 
counseling. I should qualify this by saying that 
we charge, indirectly, for a portion of our ge- 
netic counseling. Individuals who seek guidance 
from us at the University of Michigan — and 

‘this is personal interviews that I'm speaking of 
—either come to us from within the hospital 
on a referred basis, in which case there is no 
charge for our services, or they can come to 
the out-patient clinics to be seen on the heredi- 
ty service. In the latter instance they pay the 
entering fee that is charged every individual 
who seeks some sort of help through the out- 
patient clinic, so, in a sense, the individual is 
charged for our services. Personally, I do not 
find this especially reprehensible. It has been 
our experience that though the old adage goes 
that one should not look a gift horse in the 
mouth, most persons scrutinize the gift horse 
more carefully than something they have paid 
for. I sincerely believe we obtain a rapport 
with the patient who pays for counseling that 
one does not obtain when the patient is seen 
without charge. 

The area that I thought I might address my- 
self to, without challenge, was the estimation of 
empiric risks. The statistician is probably hap- 
piest, as you know, when he’s the only statisti- 
cian in a group. But I see in front of me Dr. 
Howard Levine, so I shall have to make my 
statements cautiously. 

Almost without exception, the designs we 
have used—and I do injustice to the word “de- 
signs”—to obtain empiric risks are naive statis- 
tically. One does not see multistage sampling 
used nor any of the other recent advances in 
sampling theory. What is worse, one cannot 
generally characterize the population from 
which a sample, given in the literature, was 
presumably drawn. Now, we all know, and I 
think we all appreciate, that in empiric risks 
we are invariably sampling from a mixed pop- 
ulation. The population contains matings with 
high risk, with low risk, and possibly others. 
We have no notion as to what proportions of 
the various classes are in this mixed population, 
but in many cases we do have sufficient informa- 
tion about concomitant variables so that these, 
at least, could be taken into account when we 
attempt to obtain useful empiric risks. As Dr. 


Neel has said, empiric risks are a measure of 
our ignorance; but there are degrees of ignor- 
ance and I'm sure we can refine the empiric 
risk figures which we use by sharpening the 
definitions of the populations from which we 
are sampling, and by employing more inform- 
ative sampling designs. 

Before we can evaluate the importance of 
empiric risks or determine where greater em- 
phasis should be placed in securing such fig- 
ures, we should have some notion as to what 
these risks mean to the individual who is coun- 
seled. More’ specifically we should know when 
the individual who seeks guidance decides that 
a risk is too great. If we knew this, then we 
could and should place emphasis on securing 
the best possible figures when the risk falls 
within this decision-making area. At other 
levels the empiric risk could vary by an order 
or even two orders of magnitude and would 
be of no concern to the individual. Thus, I am 
sure that most people who seek genetic advice 
and who are presented, say, with an empiric 
risk of one in a hundred, would make the same 
decision on the basis of this risk as they would 
if their chances were two in a hundred. This 
difference, which is small in their eyes, although 
it represents actually a doubling of the risk, 
almost certainly plays no major role in the ul- 
timate decision which they reach. But I do be- 
lieve that by the time the risk approaches one 
in ten, then they begin to hesitate, and by the 
time the risk reaches one in two, they may de- 
cide not to have children. We should concen- 
trate, therefore, on this area of transition where 
the empiric risk is taken into account in ar- 
riving at a decision. Within this critical zone 
we perform a disservice when we can not pro- 
vide accurate figures. 

I would like to comment just briefly on the 
type of advice which is given. Dr. Kallmann set 
down four rules that one should operate by, 
rules which I think are very well taken. There 
was one instance, however, where I, with Dr. 
Kallmann’s permission, would like to make a 
small change. He said, if I recall correctly, 
that genetic counsel should never be given in 
an impersonal way. If he would permit me, 
I would like to change this to read: genetic ad- 
vice should be given in a compassionate fash- 
ion. Impersonal means without reference to 
self, as I understand its use here, so that if 


advice is not impersonal, it must be personal. 
If it’s personal, it must be subjective, and I 
doubt that two counselors would proffer the 
same advice. Since many of the individuals who 
seek advice shop for it, they are apt to be led 
into an area of confusion because of differences 
of opinion, which makes it impossible for them 
to arrive at a decision. 

One other comment—and this I owe to Dr. 
Warkany who said, “Do we actually need coun- 
seling centers in Bloody Creek, Kentucky?” As 
we are aware, genetic counseling has erupted 
‘ with a vengeance in the last several years, and 
1 often wonder if we are not being stampeded 
into attempting to establish many counseling 
centers when we don’t have the personnel to 
man adequately the ones that we have. We 
should certainly guard lest in our efforts to 
make genetic advice too readily available we 
dilute the quality to the point where we are 
not achieving the ends we hope to achieve. 
Man has done fairly well for a good many 
thousands of years in the absence of genetic 
counseling, and I'm confident that he probably 
could forego our pearls of wisdom for another 
ten or twenty years, until we have the person- 
nel that we need to do an adequate job. 

There is a corollary to the problem posed 
by Dr. Warkany which has nothing to do with 
geography, and it is this: At a counseling cen- 
ter should we attempt to advise everyone who 
seeks our counsel? A categorical answer to this 
is clearly not possible because of the numerous 
“gray areas” which arise. Let me illustrate one 
such. Not infrequently, in cases that come to 
us on our service, we find that the pediatrician, 
say, if the proband is a child, has decided that 
the family needs guidance, and that they need 
the guidance now. Unfortunately, a firm ‘diag- 
nosis on the child has not been reached, but 
the diagnosis has been narrowed to two or 
three alternatives. We are strongly encouraged 
to attempt to give advice to the family. Yet, 
our advice, obviously, can only be of meaning 
if we know precisely what the diagnosis is. If 
one attempts to give advice under these cir- 
cumstances, he generally tries to advise for all 
possible contingencies, which then means rec- 
ognizing, as possible, any one of the diagnoses. 
The advice then lacks immediacy and is of 
dubious value to the family. Moreover, the at- 
tempt to advise can be very traumatic not only 
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to the genetic counselor but to the family and 
to the pediatrician, in this instance, as well. 
While it would seem obvious that one would 
give no advice in this situation, I know that I 
have been guilty and I would like to think my 
colleagues have also been lax in this respect. 
Perhaps, this is misplaced compassion. 
Finally, in summarizing these meanderings, 
let me emphasize a point that previous speak- 
ers have made. Genetic counseling is certainly 
a very imperfect art even in the hands of the 
very best of us and is apt to remain so for 
some time to come. We should be tolerant, 
therefore, of other genetic counselors who are 
giving advice in situations which may seem 
somewhat less than favorable in our eyes. 


Dr. Neet: I just want to clarify one point 
that Dr. Schull made, a point that I'm sure 
you will encounter if you are engaged in or- 
ganizing a counseling service. 

Our service, as Dr. Schull said, is within the 
framework of the Out-Patient Clinic of the 
University Hospital. We occupy space in an 
out-patient clinic. This is fine. It puts us next 
to our materials, so to speak. It puts us in a 
hospital atmosphere, which has many advan- 
tages. It also puts us in close proximity to the 
hospital administrator, and hospital administra- 
tors look at space as something which should 
bring in revenue. 

We have worked out a compromise. Every- 
one who comes to University Hospital pays 
a registration fee of $5 to $7, in return for 
which, beyond simple registration, he has 
a chest film, hemoglobin determination, and 
serological test for syphilis. Persons registering 
on our service pay that fee, but they pay no 
fee for the services rendered by the clinic per- 
sonnel. If they are referred to neurology or 
orthopedics, there is, of course, a second fee, 
the magnitude of which depends on what the 
service does. So, we have a compromise which 
satisfies our hospital administrator but certainly 
does not enrich the Department of Human Ge- 
netics. 


CHAIRMAN GLass: Would you like to say some- 


thing about empiric risk calculations, Dr. 
Reed? 


Dr. Reep: No. I don’t know that I have any- 
thing that I would like to say about that, but 
a setup in which there is an affected parent, 
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I do have something that has bothered me for 
a very long time which is concerned: with ge- 
netic counseling. When the day comes when 
we have information about the heterozygote, 
how are we going to answer these questions? 

In any study in neurological diseases you 
know that the age of incidence is rather young, 
so you can expect that unless a person with a 
dominant gene has an automobile accident, or 
something like that, he will live to face the 
risk of 50 per cent that he will develop the 
disease. 

Now, the day will come, I suspect, when the 
person carrying this gene—and here the peo- 
ple with the disease are heterozygotes, of course, 
for the homozygote isn’t known — the day will 
come when it will be possible to predict that 
a certain individual is going to have this dis- 
ease. We can also predict that three sisters are 
not going to have the disease, and one of their 
brothers, maybe, is. The problem of counsel- 
ing here is: Can you benefit the people who 
are not going to have the disease by telling 
them that they are not? The whole sibship, 
without question, has anxiety about this. They 
are always perturbed that they may develop the 
disease. They may not do anything about it. 
They may have more children because of it— 
I don’t know—but at any rate it is a problem, 
because how are you going to tell the three 
individuals that are not going to get the dis- 
ease and refuse to say anything to the one 
that is going to get it? Obviously, if you re- 
fuse to tell him anything and you tell his 
sister something, he would conclude that he 
is going to get the disease. 

I have been exploring this for a long time 
with our Department of Psychiatry, and I have 
realized that this is a couch problem —to see 
what they say, how they would go about this 
—and suppose we have a technique for dis- 
tinguishing the heterozygote right now, and we 
are ready to tell the individuals “Yes, you have 
the gene. You will get the disease unless you 
drop dead tomorrow.” 

What kind of counseling can you give them? 
Unfortunately, the Department of Psychiatry has 
not been helpful on this. “We don’t have any 
idea so far,” they say, and I realize there is a 
great deal which must be done in psychiatry 
to be ready to meet problems of this sort, which 
will be, really, the $64 questions because there 


are plenty of families which have this sort of 
and there is a sibship or young people who are 
thinking about getting married. 

The actualities of what they do are not al- 
ways the same as what they propose, naturally, 
and in a family that we had some discussion 
with, one of the girls said she thought that if 
she had this gene she would certainly become 
a nun. Well, six months later she was married. 
She didn’t become a nun, and she has had a 
couple of children. 


In other words, she didn’t know whether she 
was a carrier of the gene or not, but, on the 
other hand, she didn’t consider the situation 
serious enough to become a nun, which she 
might have done if she had been certain that 
she had the gene for the disease. 

Anyway, it’s certainly a problem for psychia- 
try, and I suspect it will have to be faced up 
to before long. 


Cuairman Giass: Dr. Kallmann, do you want 
to comment on that? 


Dr. KALLMANN: I don’t want to comment on 
the activities or attitudes of the Department 
of Psychiatry at the University of Minnesota, 
but I would like to make a few general state- 
ments. 

I think we should distinguish between plans 
for a genetic information center and those for 
a genetic counseling center. If someone from 
Arizona writes and wants to find out what is 
known about the genetic aspects of Tay-Sachs 
disease or some other disease, and if the given 
information is supplied by letter, I haven't 
done any counseling. I have provided infor- 
mation. 

My concept of genetic counseling refers to 
requests for guidance in the presence of fami- 
lial disease, and this kind of activity should, in 
my opinion, not be handled in an impersonal 
way. We have to know the people and their 
personalities and their family situations before 
we give counsel. 

Nor do I think that genetic counseling is al- 
ways a one-shot proposition. It may not be 
possible to give all the required guidance in 
one session. We have had no difficulty in get- 
ting people back after six months or a year. 
Sometimes we make regular appointments with 
them and have had little trouble in obtaining 


the cooperation of the given families for this 
purpose. 

There's only one other point I want to make. 
Medical genetics, to me is as important a spe- 
cialty as radiology or psychoanalysis or any 
other professional service. It requires a highly 
specialized kind of knowledge and experience. 
I don’t think that the majority of general prac- 
titioners can be expected to have the degree 
of specialized training which is necessary for 
counseling purposes. What they should know is 
where they can get competent advice as to the 
genetic aspects of a family’s problem. There- 
fore, I question the advisability of leaving the 
bulk of genetic counseling to the family physi- 
cian, unless he had some special training. 

I think that there should be departments of 
medical genetics, preferably in every state or 
in several areas of a large state. Of course, the 
public, the public health agencies, other medi- 
cal specialists, and the general practitioners in 
the state should know where they can obtain 
specialized advice in relation to genetic prob- 
lems that are encountered in families under 
their care. 

Often I offer advice as to inheritance prob- 
lems in the frame of our departmental activ- 
ities; I do not render it as a practicing psychia- 
trist. Although I have a couch in my office, it 
is not being used for counseling procedures, I 
give this kind of advice as a geneticist who also 
happens to be a qualified psychiatrist. 


Dr. Mapce Mackin: This morning there was 
discussion about traits which might have been 
induced by some environmental factor, and 
hence not genetically determined. As Dr. Falls 
has pointed out, some of these so-called environ- 
mental traits may arise only in those individ- 
uals whose genetic background permits of their 
appearance. Hence such traits might easily be 
repeated in the family, although outwardly 
conditioned by extraneous factors. 

I want to speak for a moment about traits 
which may be conditioned wholly by environ- 
mental factors, but for which the specific en- 
vironment producing them has not been iden- 
tified. We are unable to point to any extra- 
neous factor which might be responsible for 
the trait, but we are equally unable to state 
that this is genetically determined, so we assume 
that an environmental factor must be at fault. 
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Under such circumstances the onus of proof 
should rest just as heavily upon the person 
postulating extraneous factors as upon the per- 
son assuming a genetic basis. Since we are un- 
able to identify the specific environment that 
was responsible for the defect, we cannot warn 
the parents against encountering the same en- 
vironment during the next pregnancy. They 
unwittingly ran into it the first time; they are 
equally liable to run into it again. Hence, even 
environmentally induced traits may be repeat- 
ed in subsequent children, and we should be 
wary of assuring them that the defect cannot 
happen again. 

How should we advise parents who come 
with a child suffering from a condition which 
might be either environmental or genetic or 
both in origin? Here I want heartily to en- 
dorse what Dr. Falls has said. He has a very 
sane approach. We must take into considera- 
tion not only the trait but the parents and 
family of the child with the trait, their finan- 
cial, intellectual, emotional and health status. 
What I would give as advice to emotionally 
stable, financially secure and intelligent parents 
of a child with a defect lethal shortly after 
birth would be very different from what I 
would give to parents of a similar child whose 
intelligence was low, who were unable to 
finance further unrewarding pregnancies, and 
whose emotional balance could not stand the 
strain of another defective child. 

Even with an excellent family set-up, the 
advice will differ according to the trait. If 
the trait is lethal at birth or shortly after, the 
only ones to suffer are the parents, and they 
may be advised to continue until they have a 
normal child. If the trait is one which allows 
the child to live, a burden to himself as well 
as others, the parents should have these facts 
presented. 

One more thing I should like to say. Dr. 
Kallmann has said that the fear of cancer is 
just as dangerous as cancer itself. I would like 
to ask him what are the mortality statistics on 
the number of people who have died of fear 
of cancer. I already have the mortality statis- 
tics for persons in the United States who have 
died of cancer. 


Dr. KALLMANN: I don’t think one has to be 
a psychiatrist in order to know that fears may 
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cause a lot of misery, to the extent of crippling 
people and turning them into invalids. I did 
not say that the fear of cancer kills anybody. 
What I did say was that fear of cancer may 
be as bad as having cancer. So, I don’t think 
I have to supply any statistics on the mortality 
of the fear of cancer. 


Mr. Ossorn: I'd like to supplement briefly 
what Dr. Falls said. 

We are operating today in a society which 
is not eugenicaily oriented, and we are operat- 
ing in a field in which the scientific pace is 
not sufficient. Even if everybody in every he- 
redity center took the position that they were 
going to insist on the patient's following the 
advice which they thought most eugenic, the 
actual effect would be very, very small, of 
course—almost so small as to be of no impor- 
tance whatever. 

I have no doubt that the orientation of the 
public over time will be changed, just as it 
has been changed in regard to inoculation 
against contagious diseases. I have no doubt 
that the scientific base will be strengthened. 

I think those who are interested in eugenics 
would be wise to be patient until both those 
things has come to pass. Otherwise, we would 
again do as eugenics did 30 or 40 years ago, es- 
pouse things which were not justified, and 


would turn public opinion back against cu- 
genics. 

Since the President of the Eugenics Society, 
Dr. Harry L. Shapiro, had to leave, may I ex- 
press our deep appreciation and enthusiasm for 
the interest and size of the audience, and for 
those who took part in the discussion. I think 
it’s extraordinary that with the very numerous 
papers, which met a very crowded schedule, 
everybody kept exactly within his time limit. 
This augurs well for the intelligence of the 
counseling, and it’s certainly a very fine thing. 


CHAIRMAN Gass: I'm sure we could continue 
for some time. I have several questions my- 
self about why my experience of getting such 
hosts of questions about the dangers of radia- 
tion isn’t reflected by the other members of the 
panel; and, again, whether there is any differ- 
ence between the legal and the personal re- 
sponsibilities involved when you get asked 
about the hazards of radiation by mail and 
when you get requests for counseling in re- 
gard to some possibly genetically caused disease. 

However, I see we are just not going to have 
time for an extended discussion. So, regret- 
fully, I think we'll have to call our discussion 
to a close and thank the members of the panel 
and the discussants for their part in it. 


LETTERS 


To Tue Eprror: 


I should like to take this opportunity to 
thank the American Eugenics Society for the 
opportunity of attending the Heredity Counsel- 
ing Symposium in New York City on Novem- 
ber Ist. I found the presentations and discus- 
sions highly informative and stimulating. There 
was, however, a question running persistently 
through the day's discussions, which I felt was 
only partly asked and, therefore, only partly 
answered. 

The question I would have liked to hear 
clearly stated, and perhaps hotly debated, is 
this: What constitutes success in genetic coun- 
seling? - 

Now it will be clear to those who heard the 
discussion on this occasion that much that was 
said at the symposium helps us to find a satis- 
factory answer to this question. On the other 
hand, I know of no way to bring this question 
into sharper focus than to ask a second ques- 
tion: What need is met by genetic counseling? 


And for me the answer to the first question 
is to be found in the answer to the second. 
Clients seek genetic counseling for a variety 
of reasons: sometimes for moral support or 
emotional support, sometimes for information, 
sometimes for real advice as to how to regulate 


their lives from a genetic standpoint. I am 
completely satisfied that the need of the pa- 
tient for support and for guidance is best 
met when the issues at stake are most fully 
understood from a genetic standpoint, and I 
agree wholeheartedly with Dr. Falls who point- 
ed out that our understanding must include a 
full realization and sharing of what we do not 
know as well as what is available to us as fac- 
tual knowledge in the area of human genetics. 
On the other hand, I feel that it is of the ut- 
most importance that we distinguish clearly be- 
tween genetic science and genetic counseling. 
In my opinion the calculation of empiric risk 
figures, gene frequencies, and the like, belongs 
to genetic science rather than to genetic coun- 
seling, though they form an essential part of 
the factual background against which genetic 
counseling takes place. 


I would like particularly to suggest that em- 
piric risk figures are of limited use to genetic 
counseling and that the success of genetic coun- 
seling is scarcely to be realized in the tailoring 
of reproductive activity to such figures. At 
every level of genetic risk, | am sure, there are 
both decisions for and decisions against partici- 
pation in genetic gambles which are valid and 
proper expressions of the lives of persons in- 
volved. 

There is a further sense, I think, in which 
we may see the limitations of empiric risk fig- 
ures, and that is to point out that in reality 
they have little to do with the evolution of 
any given clinical problem. The risk figure for 
any clinical problem might be said to be 50 
per cent inasmuch as it will either resolve it- 
self satisfactorily or badly. Regardless of how 
unlikely the second eventuality may be from a 
purely statistical standpoint, it remains a real 
potentiality and will be the result of a losing 
gamble. I think it fair to point out to clients 
that if they cannot under any circumstances 
afford to lose, even to a very long shot, they 
should not be in the game. On the other hand, 
as Dr. Falls suggested, sometimes, where risks 
are reiatively high, mature people with the re- 
sources which permit them to cope with losses 
will regard the acceptance of these risks as the 
most constructive use they can make of their 
lives. Failure to accept a small risk can often- 
times be regarded as equally constructive. Dr. 
Kallmann said all this much better than I can in 
pointing out the necessity for knowing the back- 
ground of potential difficulty not just with re- 
spect to the genetic trait but most especially 
with respect to the structure of the family that 
carries it. Only with this kind of understanding 
can the genetic counselor guide his clients to 
the choices which are right for them. 

I would welcome discussion or debate on 
any of the points I have raised in this letter. 


Victor C. VaucHan III, M.D. 
Chairman, Department of Pediatrics 
Medical College of Georgia 


Eugenics Quarterly 


PROCEEDINGS OF THE 


FIRST INTERNATIONAL CONGRESS 
OF HUMAN GENETICS 


Copenhagen, August 1-6, 1956 
Edited by TAGE KEMP, MOGENS HAUGE and BENT HARVALD 


PART | 


Mutation in Man 
Radiation Genetics 
Experimental Pathology and Cytology 
in Relation to Human Genetics 
Heredity in Cancer 


XVI4+160 p., 38 figs., num. tables 1957 (Separatum , 


“Acta Genetica et Statistica Medica”, Vol. 6, No. 2). 
$5.30 


PART 


Selection and the Structure of 
Human Populations 
Studies on Isolates 
Genetic Implications of Demography 
Physical Anthropology 
186 p., 34 figs., num. tables 1957 (Separatum “Acta Ge- 
netica et Statistica Medica’, Vol. 6, No. 3). 
$5.30 


PART II! 


Blood Groups and Population Genetics 
Blood Groups and Disease 
Legal Application of Blood Groups and 
other Anthropological Traits 
112 p., 2 figs., num. tables 1957 (Separatum “Acta Ge- 
netica et Statistica Medica”, Vol. 6, No. 4). 
$3.60 


PART IV 


Methods in Human Genetics 
Genetics and Internal Medicine 
Biochemical Genetics 
Hereditary Disorders of the Skin 
Inheritance of Congenital Malformations 
Hereditary Defects of Dental Structure 
Inheritance of Deaf Mutism 


248 p., figs, 4 col. plates, num. tables 1957 (Separatum 
“Acta Genetica et Statistica Medica’, Vol. 7, No. 1). 
$7.70 


PART V 


Hereditary Abnormalities of the Eye 
Genetics and Neurology 
Hereditary Factors in Endogenous 
Psychoses 
On the Importance of Heredity in 
Mental Deficiency 
Heredity and Variations in Normal 
and Abnormal Behaviour Patterns 
Epidemiological Control of 
Hereditary Diseases 


265 p., 34 figs., num. tables 1957 (Separatum “Acta 
Genetica et Statistica Medica’, Vol. 7, No. 2). 
$8.40 


The cloth-bound volume containing the complete Proceedings is available at U.S. 
$34.90. Each of the 5 parts can also be bought separately on request, a cover is 
supplied together with Part V for $1.20. 


— 


BASEL 11 (Switzerland) S. KARGER 


Place your order either with us direct or with your local agent 
or with Albert J. Phiebig, P.O. Box 352, White Plains, N. Y. 


NEW YORK 


American Eucenics Society, Inc. 
230 PARK AVENUE, NEW YORK 17, N. Y. 


OFFICERS and BOARD OF DIRECTORS 


PRESIDENT 

HARRY L. SHAPIRO, Curator of Anthropology, American Museum of Natural History. 
VICE PRESIDENT 

ALAN F. GUTTMACHER, M.D., The Mount Sinai Hospital, New York City. 
TREASURER 

CHAUNCEY BELKNAP, Lawyer, New York City. 


SECRETARY 
FREDERICK OSBORN 


GORDON ALLEN, M.D., National Institute of Mental Health. 

MRS. DOROTHY H. BRUSH, Chairman, Brush Foundation for Race Betterment. 
WILLIAM A. M. BURDEN, Business Administration, New York City. 
ERNEST W. BURGESS, Professor Emeritus of Sociology, University of Chicago. 
C. LEE BUXTON, M.0., Professor of Obstetrics and Gynecology, Medical School, Yale University. 
W. MONTAGUE CoRB, M.0., Professor of Anatomy, Howard University. 

ROBERT C. COOK, Director, Population Reference Bureau. 

WATSON DAVIS, Director, Science Service. 

LEE R. DICE, Institute of Human Biology, University of Michigan. 

MRS. ROBERT FERGUSON, New York City. 

H. BENTLEY CLass, Department of Biology, Johns Hopkins University. 

C. NASH HERNDON, M.D., Bowman Gray School of Me-icine. 

FRANZ J. KALLMANN, M.D., New York State Psychiatric Institute. 

Kink, Demographic Director, The Population Council. 

CLYDE V. Kiser, Milbank Memorial Fund. 

MRS. SHEPARD KRECH, Treasurer, Maternity Center Association. 

CHARLES A. LINDBERGH, 

FRANK LORIMER, Professor of Population Studies, The American University. 
NEWTON E. MORTON, Professor of Medical Genetics, University of Wisconsin. 
EMILY H. MUDD, Director, Marriage Council of Philadelphia. 

GARDNER MURPHY, Director of Research, The Menninger Foundation. 
SHELDON C. REED, Director, The Dight Institute, University of Minnesota. 
TRACY M. SONNERORN, Professor of Zoology, University of Indiana. 

WARREN S$. THOMPSON, Scripps Foundation for Population Research, Miami University. 
Bruce watiace, Long Island Biological Association, Cold Spring Harbor. 


Bis 


